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INTRODUCTION. 


In the past history of psychology, almost as far back as the 
beginnings of modern philosophy, there has been much con- 
troversy as to whether the immediate datum of sense or some 
more general factor of mind plays the greater part in deter- 
mining the nature of conscious processes. One side holds, to 
state it baldly, that we have in consciousness nothing but sen- 
sations, and associations which are directly conditioned by 
the nature and previous connections of sensations; the other 
that there are further subjective or mental states which have 
no small share in shaping consciousness. The two views are 
the psychological echo of the old philosophical war cries of 
‘innate ideas’ and ‘the mind a /fabula rasa’: a legacy of 
Hume’s impressionism and the Kantian @ priori. In recent 
psychologies we find this antithesis represented by the asso- 
ciationists on the one hand, and the apperceptionists on the 
other: the former deny, the latter affirm, the existence in 
mind of elements other than sensations and their connections. 

In spite of numerous and spirited debates on the question, 
there has been no attempt made, so far as we can learn, to 
employ experiment for its solution; and only too often obser- 
vation has been used both scantily and carelessly. Our pur- 
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pose in this paper has been to state the results of experiments 
which bear directly on the point at issue, and give evidence 
that promises to be of value in its settlement. It was our in- 
tention in beginning the experiments to try and discover the 
relative importance of sensation, and the more general or 
remote factors—if such there were—which are at work in the 
very simple and familiar action of reading a word. Briefly 
stated, the method employed was the reduction of the in- 
tensity of objective factors to a minimum, and the examina- 
tion of the subjective factors that remained. As the work 
progressed, we found that the relation between the directly 
given sensations and the more subjective factors as a whole 
was comparatively simple, and that the real complexity of 
the problem was bound up with the classical antithesis, 
within the subjective elements, between apperception and 
association. This has, therefore, received a very large share 
of our attention. 

When we came to report the results, we found it very diffi- 
cult to give accurate definitions of the terms that must be 
used to make clear the exact relations of the different con- 
crete processes. The most convenient and the simplest way to 
do this, everything considered, was to follow some standard 
treatment of the subject, as a guide through the various com- 
plexes. We have, therefore, given a résumé of Wundt’s 
theory of apperception and its relations to the other mental 
activities as an introduction to our own work. Wundt was 
chosen because he gives the most comprehensive and system- 
atic discussion of the question, and is, moreover, one of the 
very few writers of scientific accuracy who have held the ap- 
perceptive view. It would, of course, be useless to discuss 
apperception upon the basis of a system which attained only 
negative results in this respect. We have constructed a con- 
nected exposition from the statements in the Grundztige der 
physiologischen Psychologie (4th edn.), the ‘‘ Lectures on 
Human and Animal Psychology,’’ the Logik (2d edn.), the 
Ethik (2d edn.), the System der Philosophie, and the 
articles Zur Lehre vom Willen and Bemerkungen zur Asso- 
ciationslehre, published in the Philosophische Studien. We 
found that much has been made by critics of what seemed, on 
superficial examination, to be inconsistencies in Wundt’s 
doctrine. Most of these disappear with a more complete 
knowledge of his works. Nevertheless, in one or two cases 
we believe that different conclusions can or must be drawn 
from the premisses which he has assumed. The theory as a 
whole is unaltered, and no material has been used in any 
part of the discussion except that furnished by Wundt him- 
self. It is hoped that an impartial statement of Wundt’s 
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attitude towards this question will be of some value to the 
English-speaking student of psychology, even apart from the 
use we have made of it in connection with our own investiga- 
tion. 

We have found no literature that bears exactly on our 
more special problem. It is, of course, impossible in a paper 
of this scope to examine even superficially the more general 
literature of the subjects involved. We have, therefore, 
trusted to our résumé of Wundt and the very widespread 
knowledge of the theories of association to furnish the dis- 
cussion with a historical setting, and to give a clear state- 
ment of the problems involved. Credit for suggestion of 
experimental methods has been given, where due, in the 
main body of the article. ° 


CHAPTER I. 
THE PSYCHOLOGY OF APPERCEPTION. 


SECTION 1. APPERCEPTION AS CONSCIOUS PROCESS. 


In discussions of apperception we must distinguish three 
uses of the word. Apperception may be used (1) to desig- 


nate certain phenomena actually given in consciousness. 
(2) A second very general use is to denote a certain activity, 
whose existence we infer from these conscious data. Both 
meanings are perfectly-valid in psychology. The immediate 
datum of consciousness may be either an actual element of 
conscious contents, or a certain change in that contents. 
Sensations we know directly. Wealso know, e. g., that un- 
der certain circumstances sensations which have previously 
been in the mind return accompanied by peculiar states of 
mind which indicate that they have been in consciousness be- 
fore. This knowledge forms the immediate datum of memory. 
But, in addition to this, we conceptualise the fact, or infer 
from it a general tendency of sensations to recur in conscious- 
ness. This, too, we call memory,—and with equal right. 
The same distinction holds true of apperception. The con- 
cept ‘apperception’ is not directly given in mind, any more 
than the concept ‘memory’; both are immediate inferences 
from the actually given contents. 

There are certain given phenomena of consciousness, 
which may be explained by the assumption of an appercep- 
tive activity ; and we may use the concept to generalize the 
given, just as the physicist assumes ether to explain various 
phenomena of the physical universe. But further, in 
many cases, after the concept has been formed, it is used as 
if it stood for an immediately given, not an inferred process. 
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This use is legitimate as a short-hand expression for the 
whole procedure of observation and inference which led to 
the formation of the concept. But it cannot, of course, give 
any warrant for ascribing to apperception a substantial exist- 
ence. It still remains a convenient category under which 
we may group a number of related phenomena, but which 
itself has no existence in the sense that the phenomena them- 
selves are existent. 

Besides these two legitimate psychological uses of the term 
apperception, there is (3) the varying and indefinite meta- 
physical use. This is in general related to the psychological 
uses from which it has developed. To trace the relation in 
detail would take us too far from the proper subject of this 
paper. It has, moreover, been thoroughly worked out by 
Dr. Staude.? 

The first two uses of the word occur indiscriminately 
throughout Wundt’s works. In nearly all cases the context 
gives aready means of determining which of them is intended. 
In general, the concept apperception is meant in all passages 
except those concerned with an analysis of the immediately 
given. No confusion results if the distinction has once been 
noticed. On account of the great convenience of the double 
use, we shall follow Wundt in adopting it. 

Wundt declares that his ‘ apperception ’ is not a metaphys- 
ical concept, not the addition of a new faculty to mind. Ap- 
perception stands simply for a certain group of conscious 
phenomena, which have such definite relations, and so many 
marks in common to distinguish them from the other mental 
contents, that they deserve a special name. In beginning a 
discussion of Wundt’s doctrine, we must, therefore, deter- 
mine exactly what processes he includes under the term. 

As we observe our ideas, we find that some are distinct 
and clear, while others are vague and indefinite. In this dif- 
ference in degree of clearness Wundt finds the first and most 
prominent of the facts to which he applies the name apper- 
ception, and about it he groups the other phenomena to be 
included under the term. This difference is not a difference 
in the ideas themselves, as contents, but a mere changing ac- 
cident of their appearance in consciousness. The clearest 
ideas may become vague, while the vague ideas of the con- 
scious background may grow clearer, and assume a promi- 
nent place. The change is best illustrated by Wundt’s met- 
aphor of Blickpunkt and Blickfeld. At any given moment 
we have certain portions of the ‘field of consciousness’ at 
the ‘ point of clearest vision.’ From this clearest point, the 
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ideas shade off in all degrees of clearness down to the great- 
est obscurity. But the relations of the ideas to each other in 
degree of clearness are not fixed. The point of clearest men- 
tal vision (innerer Blickpunkt) may move over the entire 
range of consciousness, just as we may move the fovea of the 
eye over the entire field of vision, and bring each point into 
the place most favorable for its seeing. 

Difference in clearness is not the same with difference in 
the intensity of the idea or sensation, though it may in part 
be dependent upon intensity. This is best seen in the varia- 
tions of very weak stimuli. Here we can easily distinguish 
a variation in the degree of subjective clearness from a 
change in the objective intensity of the sensation. A little 
care in observation, however, serves to make the difference 
apparent even in sensations of average intensity. In extreme 
cases, when the stimuli are very near the limen of sensitivity, 
we may have sensations which lie above the intensity limen, 
but below the limen of clearness or apperception. | Ideas may 
be below the apperception limen and still be in consciousness. 
The general relation of intensity to clearness seems to be 
reciprocal. Intensity favors clearness, clearness favors in- 
tensity. The increase of intensity accompanying or follow- 
ing increase in clearness is induced only indirectly by apper- 
ception. It depends directly upon the motor discharges 
called up by association during apperception. 

That difference in clearness is not a function of single ideas 
and not occasioned by the external stimuli to ideas or sensa- 
tions, is shown by the fact that degree of clearness varies 
with the number of ideas contained in the Blickpunkt at a 
given time. If one idea alone occupies the important place 
in consciousness, it is much clearer than if several others are 
equally prominent. In Wundt’s terminology, the clearness 
of the apperceived ideas varies inversely with the number of 
ideas simultaneously apperceived. This interrelation be- 
tween the number of ideas and their degree of clearness 
seems to indicate that we are dealing in apperception with a 
factor which is of wider influence than any single idea. 

Preceding, accompanying and succeeding increase in the 
clearness of ideas there is a varying complex of sensational 
and affective phenomena which deserves very close descrip- 
tion and analysis. It appears most simply in the processes 
accompanying the immediate arousal of a sensation through 
the sense organ. Here Wundt! makes it consist of four ele- 
ments: (1) increase of clearness in the idea directly before 
the mind, accompanied by the immediate feeling of activity 
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( Thatigkeitsgefihl) ; (2) inhibition of other ideas; (3) mus- 
cular strain sensations, with the feelings connected with 
them, intensifying the primary feeling of activity; and (4) 
the reflex effect of these strain sensations, intensifying the 
idea apperceived. Of these four elements which Wundt dis- 
tinguishes we can regard only the increase of clearness 
(which we have discussed above), the feeling of activity, the 
strain sensations with the increase in the feeling of activity 
which accompanies them, and probably the increase in in- 
tensity succeeding the strain sensations, as directly given in 
consciousness. The immediately inferred constituents are 
the inhibition effects, and the dependence of the increase in 
intensity upon muscular excitations. The conscious facts in 
these two cases are that other ideas do not come to conscious- 
ness, or to the clearest consciousness, while we are attending 
to some given idea, and that the entering ideas grow in in- 
tensity after the strain sensations appear. We shall find it 
necessary later to question how far the feeling of activity is 
elementary, and how far analysable into simpler elements. 

Besides the direct accompaniments of apperception in at- 
tention, there are others, more remotely related, which often 
precede and accompany them. ‘These again always seem, 
when analysed, to consist of strain sensations, of more or 
less dark ideas, and of the affective tone which the process 
produces. They are very marked in expectation and the suc- 
ceeding state of satisfaction or surprise. 

In expectation Wundt distinguishes three important fac- 
tors: oscillation between the ideas of the various objects 
expected; sensations of strain,—especially from the mus- 
cles of adaptation in the organ from which the sensation is 
expected ; and feelings (for the most part, evidently, the 
sense feelings of pleasure-pain) which arise partly from the 
strain sensations, and partly from the unrest due to the 
vibrating memory images. With the entrance of the expected 
idea we have the state of satisfaction (Erfillung). Here we 
find a feeling of passivity, followed by a feeling of activity 
and the feeling connected with normal adaptation. Should 
an idea enter which was not expected, we have surprise. 
Here the feeling of passivity lasts for a longer time; the feel- 
ing of activity enters but slowly ; and the accompanying feel- 
ing of disagreement with the expected idea gives the whole 
process an unpleasant affective tone. In both these com- 
plexes, therefore, Wundt sees, ultimately, nothing more than 
increase in clearness of sensation, a changing affective tone, 
various strain sensations, and ideas that come and go in the 
dark background of consciousness. 

There are two strong pieces of evidence, he says, that the 
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phenomena of this group are causally related. (1) They al- 
ways occur together in time. An idea never undergoes the 
peculiar increase in clearness when the accompanying phe- 
nomena mentioned are not present. This is definitely stated 
by Wundt' as follows: ‘‘Careful introspection seems to show 
that feelings of the same kind are never entirely absent, 
where ideas which were formerly obscure become clearer, 
although their intensity be much less and their quality ex- 
ceedingly variable.’’ (2) The feeling of activity and the sen- 
sations of strain are most intensive when the ideas are clear- 
est. Increase in clearness of ideas and in intensity of strain 
sensations, etc., always go on side by side.—Thus two of 
Mill’s canons of induction apply to the case under discussion, 
and the evidence that there is some fundamental relation be- 
tween the two processes seems very Strong, if it is not indeed 
conclusive,” 

So far all has been plain sailing. We have discovered that 
sensations change in a way which seems to be independent of 
the individual sensation, and of the objective causes of sen- 
sation in general. We have three decisive bits of evidence 
that this change is peculiar, and only partially dependent 
upon the ordinary attributes of sensation. Unlike them, it 
is almost entirely independent of the objective conditions of 
sensation. (1) It is not like quality, or extent, and other 
attributes of sensation, dependent merely upon the character 
of the stimulus. Changes in clearness take place while all 
external conditions remain the same. Dark or confused sen- 
sations increase in clearness; the clearer sensations at one 
moment become the confused at the next, without reference 
to changes in the external world. (2) Although a reciprocal 
relation exists between clearness and intensity (the attribute 
to which it is most similar), the two are different and distin- 
guishable. They are independent variables. A sensation of 


16¢ Lectures,’ p. 248. 

*The word ‘feeling’ is used, here as elsewhere, by Wundt ina 
peculiar sense, which must be made plainif we are to understand 
much of his discussion. A ‘feeling’ is a reaction of the total or- 
ganism upon any phenomenon. As a conscious process it is a char- 
acteristic mark of the presence of the phenomena which occasion 
it, and is usually regarded as simple and unanalysable. Nearly 
every feeling has its opposite: pleasure and pain are . oe as 
are the feeling of activity and the feeling of passivity. ut, as we 
shall see later, there are some feelings (e. g., the conceptual feel- 
ing:cf. p. 337 f.) which do not stand in any such antithetical relation 
to others. It should be noticed, in particular, that ‘feeling’ ( Gefiihl) 
does not always refer to feelings of pleasantness and unpleasant- 
ness. We have sometimes used the word ‘ affection’ or ‘ affective 
tone’ in place of feeling in this restricted sense. 
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small intensity may be very clear, while a comparatively very 
intensive sensation may hardly affect consciousness at all, 
may remain dark and confused in the conscious background. 
(3) That clearness is not a function of any single sensation 
is apparent from the inverse ratio between degree of clear- 
ness and the number of clear ideas,—between the extent and 
intensity of the Blickpunkt. Were clearness a function of the 
individual sensation, it would not be affected by the variation 
of another sensation in the same respect. This very involved 
relation between the variations of different sensations under 
certain conditions seems to preclude the possibility that the 
attribute thus affected is dependent merely upon the sensa- 
tion to which it attaches for the moment. The three sets of 
facts, then, seem to render it very improbable that we are 
dealing with a phenomenon of consciousness which is de- 
pendent upon a single sensation or upon external conditions. 

If this phenomenon stood alone, it would of itself be suffi- 
ciently important to deserve notice. It becomes still more 
striking when we consider the importance of the phenomena 
which accompany it. The strain sensations, the affective 
processes, and the cloud of darker ideas scattered about the 
focus of consciousness, before and during its occurrence, con- 
stitute a group respecting which we cannot but be ef Wundt’s 
opinion, that it is worthy of special description and a special 
name. 

The number and nature of the elements in the complex of 
concomitant processes are in general clear enough from the 
analysis of attention and expectation which has been summar- 
ised above. The complex consists of numerous strain sen- 
sations, and a general affective tone, which is excited partly 
by these strain sensations and partly by the sensations which 
take part in the process. 

So much of the description is completely unambiguous. 
Here and there throughout the different discussions, how- 
ever, we meet with a mention of a feeling of activity ( Thdatig- 
keitsgefiihl). It is not immediately evident whether by this 
is meant something ultimate and unanalysable, a direct con- 
sciousness of an element of mind different from sensation or 
pleasure-pain, of apperception in what we have called the 
concept sense of the word ; or whether it is merely a conven- 
ient term used to designate a complex of affection and sensa- 
tions from which we naturally and directly infer that an 
activity has been at work. We are told repeatedly that we 
can know apperception only by its effects upon sensation and 
feeling; but the implication of many of the discussions is 
that we know it immediately, in the Thatigkeitsgefihl. We 
must decide in favor of one view or the other from a careful 
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examination of the various passages in Wundt’s works in 
which the question is discussed. 

Two kinds of evidence are available in this connection. 
We can examine analyses of the apperceptive process, for 
evidence of identity or non-identity of the Thatigkeitsgefiihl 
with the sensational and affective contents usually mentioned 
as present ; and we may look for and evaluate passages that 
state explicitly that apperception appears in consciousness 
immediately. One of the passages which offers the most un- 
equivocal evidence of the former kind is in the Zur Lehre vom 
Willen. After analysing the side-contents of consciousness 
during the apperception of an idea into feelings and inner- 
vation sensations, Wundt says: ‘‘In diesen Innervations- 
empfindungen liegt zugleich der ngchste sinnliche Anlass 
dafiir, dass wir die Apperception oder Aufmerksamkeit 
eine Thitigkeit nennen und sie als solche von dem volligen 
passiven Verhalten gegeniiber ‘usseren Eindriicken oder 
in uns aufsteigenden Vorstellungen unterscheiden.’’' Lower 
down on the same page he gives an equally decisive analysis 
of will and apperception to prove that they are the same. 
‘‘In der That sind bei derselben [die primitive Willens- 
handlung = die Apperception] die bei jeder Willensthitig- 
keit zu unterscheidenden Stadien auzutreffen: die Erregung 
des Bewusstseins durch ein Gefiihlsmotiv, die daraus 
hervorgehende Richtung des Bewusstseins mit ihren psy- 
chischen und physischen Folgezustiinden, und endlich die 
durch die letzteren herbeigefiihrte Losung der Spannung.’’ 

Similarly the analysis of expectation,? which Wundt calls 
the apperception of a future, not a present idea, is reduced 
entirely to strain sensations, to affective states accompany- 
ing the strain sensations, and to the oscillation of the dark 
ideas in consciousness. So in the ‘‘ Lectures’’®: The 
whole circle of subjective processes connected with appercep- 
tion we call affention. Attention contains three essential 
constituents: an increased clearness of ideas; muscle sensa- 
tions, which generally belong to the same modality as the 
ideas ; and the feelings which precede and accompany the 
ideational change.’?’ Thus wherever Wundt gives an exact 
analysis of the processes which he includes under the Thatig- 
kettsgefiihl, he seems to reduce it mainly to sensations of 
strain or (as in the older article cited) of innervation. The 
‘sensations of innervation’ are, of course, equivalent to the 
‘strain sensation’ of his modern work. This is evident from 


' Phil. Stud., I, p. 347. 
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the general change of terms between older and newer editions. 
It is seen more particularly in the present connection from 
the fact that the sensations of innervation reflexly increase 
the intensity of the sensation, — a function which is ascribed 
in the fourth edition of the Physiologische Psychologie! to 
strain sensations. 

The direct statements concerning the conscious phenomena 
of apperception or, as Wundt usually states the problem 
from the other point of view, of the way in which appercep- 
tion comes to consciousness, seem just as definite in favor of 
the same interpretation. Thus in the Physiologische Psy- 
chologie, II, p. 279, after speaking of the relation of passive 
and active apperception to association, Wundt says, ‘‘In 
beiden Fallen kommt uns aber als ein von dem Verlauf der 
Vorstellungen verschiedener Vorgang die Apperception theils 
durch die sie begleitenden Gefiihle, theils durch die begleit- 
enden Spannungsempfindungen zum Bewusstsein, deren 
Intensitat mit dem Grad der Aufmerksamkeit zunimmt.”’ 

Yet stronger are the statements in the fine print at the end 
of the same chapter,” in which he defends himself from the 
charge of introducing metaphysical concepts into psychology. 


‘*Metaphysische Begriffe bezeichnen nicht Thatsachen sondern 
speculative Erginzungen derselben Dagegen verstehe ich 
hier wie iiberall unter Apperception lediglich die simmtlichen 
oben geschilderten einfachen Phainomene selbst: die Verinder- 
ungen im Klarheitsgrad der Vorstellungen, die begleitenden 
Gefiihle, die mir, je nachdem das Thitigkeitsgefiihl das ur- 
spriingliche ist oder das Gefiihl des Erleidens ihm vorausgeht, 
zugleich das nachste Unterscheidungsmerkmal der activen und 
der passiven Apperception abgeben, endlich die begleitenden 
Spannungsempfindungen und, wo sie vorkommt, die an die 
letzeren gebundene schwache Verstirkung der in ihrem Klar- 
heitsgrad gehobenen Empfindungen. Natiirlich bin ich nicht der 
Meinung, jene Gefiihle der Thatigkeit und des Erleidens enthielten 
an und fiir sich irgend etwas von den Vorstellungen oder gar den 
Begriffen, die wir mit diesen Ausdriicken verbinden; vielmehr 
liegt hier genau der nimliche Fall vor, wie bei den elementaren 
Empfindungen: ihre Namen miissen wir gewissen Vorstellungs- 
beziehungen derselben entnehmen, ohne dass damit jemals 
gemeint sein kann, diese Vorstellungen selbst seien in ihnen 
enthalten.”’ 


This passage appears to indicate not only that Appercep- 
tion is primarily merely the name for a group of conscious 
phenomena, but that the peculiar Thdtigkeitsgefihl is itself 
but a complex of other feelings, which we frequently meet, 
and that its peculiarity is due to peculiarity in the combina- 
tion of familiar sensations and feelings rather than to any 


p. 274. 
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new mental element. Still further support for the same view 
is given by a sentence at the bottom of the page quoted: 
‘*Ebenso scheint es mir, dass der Versuch die Vorginge der 
Apperception und der Aufmerksamkeit in die Elemente 
zu zerlegen, die den iiberall sonst uns begegnenden Ele- 
menten des seelischen Geschehens entsprechen, das Gegen- 
theil von dem ist was man die Construction eines neuen 
Seelenvermogens nennen konnte.’’ This is the general 
tenor of all Wundt’s statements which give us a direct ac- 
count of the precise way in which we are conscious of apper- 
ception. It seems to reduce to a complex of changes which 
appear in consciousness when the favored idea increases in 
clearness. The feeling of activity covers the most striking 
part of this complex, the part which is most prominent in 
the ‘spontaneous’ acts of mind. 

That an activity is to be inferred from certain states of 
consciousness is, then, the meaning of the passages so far. 
The phenomena from which activity is inferred are now 
grouped together under the name of Thdtigkeitsgefiuhl, and 
under the conceptualising tendency to which we called atten- 
tion at the beginning of the chapter, activity or spontaneity 
is referred to as if it were an element of which we were di- 


rectly conscious. In the passages we have considered, Wundt 
is thus analysing and grouping the phenomena which permit 
the inference that there has been activity, and so justify him 
in giving these a distinct name. A passage in the same con- 
nection as those quoted above from the ‘‘ Zur Lehre vom 
Willen’’! seems to show that this procedure has been fol- 
lowed consciously. 


“Ich gebe zu, dass in der hier gegebenen Schilderung gewisse 
Elemente mehr aus Folgeerscheinungen erschlossen als direct 
beobachtet sind. Immerhin wird der Versuch gemacht den in 
der gewéhnlichen Vorstellung vdollig unbestimmt gelassenen 
Begriff der ‘spontanen Thitigkeit’ so viel als médglich in seine 
Elemente zu zerlegen und dartiber Rechenschaft zu geben, warum 
wir gewisse Vorginge auf eine innere Thitigkeit beziehen und 
andere nicht.” 


If we have correctly interpreted Wundt’s statement of the 
conscious effects of apperception, it is nevertheless easy to 
see how he would speak of the immediate consciousness of a 
Thatigkeitsgefihl as he does, and assume that the reader 
would refer to the explanatory passages for the exact mean- 
ing of the term. The concept is used for convenience in place 
of naming the separate elements in each case. Our explana- 
tion is further supported by the fact that the passages which 
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can be interpreted to imply an immediate consciousness of a 
peculiar Thdtigkeitsgefuhl are either (1) introductory pas- 
sages,’ where it is particularly desirable to emphasise the 
distinctions between this complex and others more or less 
similar to it, or (2) passages in which the process is men- 
tioned only incidentally. Still a third connection in which 
the word is used in the same general significance occurs in 
the Ethik (pp. 435 f., e. g.), where the point in contention is 
that voluntary action is conscious and is not merely inferred 
from the phenomena of external movement. Here, then, 
Thatigkeitsgefuhi is a descriptive term, indicating that there 
are some conscious processes which accompany voluntary 
action, but not implying anything as to the nature of these 
processes. 


SECTION 2. PASSIVE AND ACTIVE APPERCEPTION. 


The group of processes which has for its core the increase 
in degree of clearness of some idea, seems to be of two general 
kinds, which Wundt denotes by the terms ‘ passive’ and 
‘active’ apperception. The ground of this classification is 
furnished mainly by the quality and intensity of the concomi- 


tant strain sensations and feelings. Active apperception is 
accompanied by the Thdligkeitsgefiihl, which we have dis- 
cussed at length in the preceding Section; passive appercep- 
tion by a feeling of passivity. The difference is almost en- 
tirely one of intensity in the concomitant phenomena. 
Passive apperception appears to have two forms, or, 
rather, to be present on two occasions, one of them inde- 
pendent of, the other closely connected with, active apper- 
ception. (1) At certain times when an idea enters conscious- 
ness under the most favorable conditions, we have only pas- 
sive apperception ; while (2) in other cases passive apper- 
ception takes place first, and is succeeded by active. In 
neither event is passive apperception so complete or full as 
direct active apperception. There is a feeling of being ata 
loss, of insufficiency—as in the emotion of surprise—which 
hinders the proper or usual increase in degree of clearness. 
The strain sensations are fewer in number and less intensive, 
and the idea does not become so clear. Or, as Wundt sums 
up the description himself?: ‘‘Demnach unterscheidet sich 
objectiv die passive von der activen Apperception lediglich 
durch den geringeren Klarheitsgrad der Vorstellungen, durch 
die vollig mangelnden oder nur spurweisen und rasch verge- 


' Phys. Psy., I1, p. 266. 
? Phys. Psy., U1, p. 277. 
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henden Symptome motorischer Innervation und der von dieser 
ausgehenden associativen Verstarkung der Empfindungen.”’ 

Another accurate and detailed analysis of this complex 
of sensations is given in the ‘‘ Lectures”’ (p. 254). ‘* Even 
passive apperception, therefore, has its attendant feelings’; 
only that these are associated to form a total feeling with a 
character of its own, either exclusively conditioned by the 
quality and intensity of the ideas that happen to be present 
in consciousness, or (and this is especially the case in apper- 
ception of very intensive external sense-impressions) consist- 
ing in a feeling of inhibition, which appears to arise from the 
sudden arrest of existing tendencies in the formation of 
ideas.’’ Here we see that the feeling of passivity is not 
entirely unanalysable, any more than the feeling of activity. 
It seems also to be like the latter in its components, and is in 
the main but another species of the same genus. 

A better distinction between passive and active appercep- 
tion depends upon the cause in the two cases, or, to speak in 
concrete terms, upon the states of mind which precede the 
apperception. In the typically passive form, apperception 
is determined unequivocally and immediately. There is no 
choice between several possible ways in which an idea may 
come to consciousness, or hesitation as to which of several 
ideas shall predominate in mind. One idea is so strong in 
interest or intensity that it overcomes all other applicants 
for the chief place in consciousness. In active apperception 
the incentives are more numerous and more evenly balanced. 
The decision is equivocal, and often delayed. Some time 
ordinarily elapses before we know which of the ideas that 
offer themselves will be chosen. In this hesitant decision, 
this trend of the incentives now towards the choice of one 
idea, now towards that of another, we see the most striking 
effects of the ‘feeling of activity,’ or as Wundt somewhat 
conceptually calls it in the System,? the ‘feeling of self- 
activity.’ The course of apperception is mainly determined 
by subjective causes, the individual characteristics of the 
mind, and its previous history.* These tend partially to 
conceal if not to counteract the effects of the external physi- 
cal and physiological conditions which are most prominent 
in passive apperception. It is in passive apperception that 
we can best observe the effects of association, of the intensity 
of ideas and of the other chance or extraneous factors which 


‘For Wundt’s general doctrine of feeling with particular refer- 
ence to the Totalgefiihl, see esp. ‘* Lectures,” p. 220. 

® System, p. 567. 

3 Phys. Psych., II, p. 576; Logik, I, p. 30. 
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have a determining influence upon the course of conscious- 
ness. 

The distinction between passive and active apperception in 
terms of cause leads us to a discussion of the conditions and 
causes of apperception in general. The conditions of apper- 
ception fall into two classes, subjective and objective. The 
objective conditions are intensity’ and frequency of occur- 
rence.2. The more often we have had a sensation, the more 
readily do we apperceive it. Moderate intensities favor ap- 
perception ; weak sensations are not easily noticed, and the 
organism cannot adapt itself to very intensive stimulation.* 

Subjective conditions may be best treated under two gen- 
eral heads: the conscious states immediately preceding ap- 
perception, and the entire disposition of the individual con- 
sciousness as determined by its previous history.+ Of the 
first class the most important seem to be the memory images 
and externally aroused sensations which are present just be- 
fore and during the total process of apperception. Apper- 
ception of any sensation is rendered easy by its separate 
and isolated appearance shortly before in consciousness. 
That it shall at some previous time have entered conscious- 
ness alone is a conditio sine qua non for apperception, when 
it appears in a complex of sensations, or at the same time 
with other sensations. This rule is illustrated by the ease 
with which we hear ont an overtone, if we have heard its 
quality singly, just before the complex note has been struck.® 
In many cases a memory image does duty for the externally 
aroused sensation in facilitating apperception. This is strik- 
ingly illustrated by the ease and rapidity with which we 
apperceive an expected as compared with an unexpected 
idea. This difference really reduces mainly to the absence 
or presence of memory ideas. ® 

Of the less immediate conditions of apperception we have 
frequent discussion throughout Wundt’s works. In consid- 
ering them we have, of course, to deal less with what is 
immediately conscious at the moment of apperception, and 
more with the hypothetical and inferred. The general dispo- 
sition of consciousness here plays the most important part. 
It finds a physiological explanation in the habits of the or- 
ganism, which have been acquired partly during the history 


‘Intensity of course is partly due to proper adaptation of the 
sense organ. 


* Phys. Psych., Il, p. 270. 

3 Tbid., II, p. 271. 

* Logik, I, p. 31. 

®° Phys. Psych., U1, p. 270. Ibid., II, p. 280. 
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of the race, and partly in the life of the individual. Where 
the sensational and associative factors which tend to deter- 
mine apperception are fairly evenly balanced, this disposition 
decides in favor of one idea or the other. Its power is by no 
means inconsiderable, as can be seen from its activity in di- 
recting the attention upon weak stimuli when much stronger 
are present. 


SECTION 3. APPERCEPTION AND ASSOCIATION. 


Another important point.in Wundt’s theory of appercep- 
tion is the way in which he relates it to association. In the 
previous Sections it has been shown that no sensation comes 
to its full rights in consciousness unless apperceived. Ap- 
perception either operates actively, as an arbiter between 
various sensations which seek to enter ; or must at least pas- 
sively consent to the entrance of an idea which comes alone, 
or with strength or interest sufficient to win from its rivals 
without contest. ‘Association’ performs the same oflice for 
a recurrent sensation as the physical factors which first 
brought it to consciousness. Just as physical forces furnish 
us with original sensations, material for apperception, so the 
physiological factors which underlie association offer con- 
sciousness the crude material from which apperception must 
choose those elements which are to be worked up into the 
finished mental product.? Association, that is, gives the 
possible connections of ideas, from which apperception 
chooses those that are to become actual. Associatively, 
the idea a may at any time call up 0, c¢, d, ete.,—but apper- 
ception decides that of these c alone shall actually arise. 

So far as it is conscious, apperception consists here of the 
presence of one idea under conditions which have at other 
times given rise to other ideas. At times, again, we are con- 
scious of dark, 7. e., only partially apperceived ideas, while 
a particular idea rises to clear consciousness, although all 
seem to owe their origin to their connection with one and the 
same primary idea. Successive apperception and rejection 
of ideas belonging to a single group furnish evidence of sim- 
ilar tenor. The choice is accompanied by the feelings and 
secondary sensations which we know in attention to external 
objects as the feeling of activity. The facts of choice, of the 
increase ip clearness of one of several ideas, and of the famil- 
iar feeling of activity, are amply sufficient to mark off the ap- 
perceptive complex from the associative. 

1 System, p. 566; Logik, I, p. 30; ‘‘ Lectures,’ p. 252; Ethik, p. 439; 
Phys. Psych., I, p. 279. 

* Phys. Psych., U1, p. 279; Logik, I, pp. 28, 31, 48 f.; System, pp. 565 f. 
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Here again we have to distinguish between the functions of 
passive and of active apperception. It is through passive 
apperception that we are able to recognise the effects of as- 
sociation. At this stage what we have termed the objective 
causes of apperception play the most important part. That 
is, the physiological processes which underlie association are 
unambiguous, and consequently give the selective agency no 
choice. There is but a single course for the train of ideas to 
take, and idea follows idea in the natural unrestrained order 
that physiological causes and earlier relations of sensible 
processes in the external world dictate. We are in presence 
of the true causality of associative laws. 

In active apperception, on the other hand, the merely 
physiological causes, the external relations, take a subordi- 
nate place. The particular conditions of the moment are 
subordinated to the more general conditions of consciousness. 
The subjective causes of apperception are so strong that they 
conceal, to a greater or less degree, the more mechanical as- 
sociations. Remote causes, that lie in the general nature and 
individual tendencies of consciousness, are predominant to 
determine which of the many possible ideas offered by asso- 
ciation shall actually enter consciousness. Active and pas- 
sive apperception thus designate the same processes as in 
the earlier case, where the raw material was furnished by ex- 
ternal stimulus. In both instances, passive apperception is 
only the less prominent form of apperception: it is still ap- 
perception. 

If this distinction is not carefully noted, the reader is lia- 
ble to a misconception of Wundt’s position in the first chap- 
ters of the Logik. There we often find associative connec- 
tions opposed to apperceptive, and treated as if they were 
entirely distinct from the forms of apperception. It is not 
intended, however, to give the associative processes a con- 
crete and independent existence in consciousness. The dif- 
ference is one of degree, and of degree alone. In associative 
connections, the subjective causes of apperception play a 
much less important part than the objective ; in apperceptive 
connections the reverse is true, — subjective causes play the 
important role; but in neither is one series of causes present 
alone. 

From this discussion it appears that the finished product, 
the concrete mental image, is always the apperceived idea. 
Association can be known only as we abstract from, or con- 
ceptualise, the process that goes on in our consciousness. 
We never know the merely associated material, any more 


' Logik, I, pp. 28, 31, etce.; System, pp. 556 f. 
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than we know the immediate contribution of the senses. 
Both must be worked up by apperception before they become 
fully and clearly conscious. Neither pure sensation nor the 
product of mere association is directly given in consciousness. 
They must be inferred from the nature of the given, after it 
has been already apperceived. Conscious associative con- 
nections are, in other words, not merely associative connec- 
tions, but connections with a minimal amount of appercep- 
tion. ! 

The degree to which the subjective causes of apperception 
are effective in associative connections increases, in regular 
gradations, through associative synthesis, assimilation and 
successive association. The more detailed relations of 
these to each other and to the apperceptive connections, 
will be discussed in the next Chapter. It is sufficient in this 
context to call attention to the fact that the difference be- 
tween all stages is one of degree alone, never of kind. ? 

The relation between apperception and association is recip- 
rocal. Not only does assocjation furnish apperception with 
the material upon which it acts, but the apperceived idea can 
reénter the associative train and become part of the material 
for a later apperception. After the idea has been apper- 


ceived, or several ideas have been united by apperception, 
the resultant idea enters into associative connections, and 
offers itself to apperception again in the natural course of 
mental phenomena.* Not only, then, are associated ideas 
apperceived, but apperceived ideas are associated. The two 
levels of consciousness are not distinct, but mutually inter- 
related. 


CHAPTER II. 
ASSOCIATIVE AND APPERCEPTIVE CONNECTIONS. 
SECTION 1. ASSOCIATIVE CONNECTIONS. 


We have seen in the preceding Chapter that Wundt finds 
in consciousness two general classes of connection. One is 
present in passive, the other in active apperception. One is 
mainly determined by the external and physiological condi- 
tions of the moment, the other by the more general conditions 
of the entire conscious disposition. The former class is that 


‘This view is opposed to Kiilpe’s statement that association is 
not influenced by apperception. (Cf. Die Lehre vom Willen in der 
neueren Psychologie. Phil. Stud., V, pp. 434 f.) Wundt’s position in 
the Logik, however, is quite clear; and Kiilpe himself, in one pas- 
sage, seems to incline to the opinion represented in the text. 

* Logik, I, p. 31. 

3 Logik, I, pp. 50, 66; System, p. 566. 
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of associative, the latter that of apperceptive connections. 

Wundt departs from ordinary usage in calling both the 
connections between ideas which are present in consciousness 
at the same time and those between ideas which succeed one 
another in consciousness, ‘ associations.’ Indeed the differ- 
ence between simultaneity and succession of ideas serves as 
the basis of his classification. Under each main head we 
have further several sub-classes, distinguished by the nature 
of the elements connected or by the closeness of the connec- 
tion itself. 

Simultaneous association takes three forms. We may 
have associations between sensations that enter conscious- 
ness together within the same modality, ‘ associative synthe- 
sis’; we may have association of a newly entering sensation 
with ideas already present, ‘assimilation’; and we may have 
associations between ideas from different modalities, ‘com- 
plications.’ The first and last of these are of no special in- 
terest for our immediate purpose. In associative synthesis 
the elements are closely knit together about some prominent 
member of the group, and their individuality is frequently 
lost in the whole. A musical clang affords the best instance 
of this kind of association. In the complication, the differ- 
ent elements may be completely distinct and individual. 
Here, too, the elements come from different modalities. Ex- 
amples of such a union are the connection between the idea 
of a word and the movements of the larynx that accompany 
its utterance in speech, and the connection of visual and tact- 
ual elements in the formation of the idea of a thing. 

Assimilation concerns us more directly. The term includes 
all the phenomena that accompany the entrance of a sensa- 
tion into consciousness. It thus covers the process which 
Herbart termed ‘apperception.’ A sense impression does 
not enter the adult consciousness alone, but always in con- 
nection with other processes. The new element is connected 
with others, which have themselves previously been connected 
with elements similar to it; and the whole thus formed ap- 
pears in consciousness as a unit. Striking examples of assim- 
ilation are the overlooking of misprints in proof-reading, 
and the subjective completion of the rough daubs of stage 
scenery to a landscape, etc. Equally good, though less 
striking instances, are found in nearly every form of percep- 
tion. When the process is carried a step farther, 7. e., when 
the associated elements outweigh the original in number and 
importance, or when the conscious connections do not corre- 
spond to the connections of the moment in the external world, 
we have ‘illusion’ instead of perception. 

Assimilation is found on analysis to consist of an ‘associa- 
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tion of identity’ between the entering element and some 
element or group of elements previously present in con- 
sciousness. There is further an association by contiguity, 
which completes or fills out gaps in the original idea. If, e. 

., Lread ‘ shocolate’ as ‘chocolate,’ I get first an association 
of identity between the last letters of the word given and the 
corresponding letters of the word-idea ‘chocolate,’ and these, 
by contiguity, give the ‘c’ immediately and simultaneously. 

From assimilation to successive association the passage is 
easy. In memory, the recurring ideational elements (the 
‘ centrally excited sensations,’ to use Kiilpe’s phrase) which 
are brought up by physiological connections, and which are 
primarily a result of earlier relations of stimulation in the 
physical universe, must be worked up, as in simultaneous 
association. A memory image never come$ back to us,—is 
never identical as a whole with its original,—but is always 
simultaneously associated to other ideas. And here, as 
before, we have the effects of two kinds of association, 
association by identity and association by contiguity. The 
latter is in the present case partially successive, par- 
tially simultaneous. We have a series of elements, which 
come by contiguity one after another; but each is in turn 
simultaneously associated by contiguity to many new pro- 
cesses, and one of these outlasts the remainder and gathers 
yet others about it. It is the persistence of one element in 
every two succeeding ideas which constitutes association by 
identity ; it is the fact that an element in one couple of 
ideas is associated by contiguity with an element which is 
identical in the preceding or succeeding couple that gives us 
association by contiguity. 

The successive association is, then, always of the same 
class. We have no degrees of closeness enabling us to dis- 
tinguish different kinds of association. That the connection 
is close enough to produce the succession, to cause one idea to 
follow another, is all that is essential. It is evident, there- 
fore, that we can classify only by the nature of the assimila- 
tions which group about the central element, 7. e., by the re- 
lations between the simultaneous associations which arise 
successively ; unless, indeed, we adopt a classification in 
terms of the various sense modalities. But this seems unde- 
sirable, since the simultaneous associations have already 
been made, when the successively associated sensation enters; 
and the successive association itself is no more than a second- 


‘Wundt’s classification by logical categories, e. g., codrdination 
subordination, etc., is couched in terms of relations in the external 
world, and not of mental connections as such. 
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ary working over of the products of the first connection. 

Prominent among the simultaneous associations of succes- 
sive elements is the process of recognition. This takes three 
forms, dependent upon the order of apperception of the ac- 
cessory elements in the simultaneous association. When the 
accessory ideas which give rise to recognition, with its char- 
acteristic feeling, are apperceived before the entering idea, 
we have mediaée recognition ; when they are not apperceived 
until later, we have immediate recognition; and there is a 
third, intermediate form, in which both are apperceived 
simultaneously. 


SECTION 2. APPERCEPTIVE CONNECTIONS. 


Apperceptive connections of ideas follow much the same 
course as associative. They, too, are classified as simulta- 
neous and successive, according as the elements appear 
together or succeed one another in consciousness. They 
differ from associative connections chiefly in the more per- 
fect unity of the resulting process, and in the predominance 
of active apperception, 7. e., of the subjective factors in the 
apperception. 

Simultaneous apperceptive connections are divided into 
three classes : agglutinations, apperceptive fusions or synthe- 
ses, and concepts. (1) Agglutination covers all cases in 
which the single elements unite to form a new individual 
whole, but are not themselves lost in the complex. They 
still retain their distinct individuality, though they become 
members of a more complex individual unit. The best ex- 
amples are found in the subjective arrangement of beats in a 
rhythm, and in the formation of compound words like ‘wind- 
mill’ in English or Heer-fiihrer in German, which obtain a 
new meaning as a whole, without alteration of form or signifi- 
cance of the components. 

(2) In apperceptive synthesis we have a closer connection. 
The elements are so fused that the individual members of the 
group are lost in the whole. This stage is shown in the 
amalgamation of tense forms and pronouns with the root of a 
verb. 

(3) When the fusion has become complete enough, and a 
large number of elements have been united, one element 
comes to predominate, and in a way to represent the whole. 
We then have a concept. 

The word (usually the predominant element) represents 
the mass because it can successively associate with many 
single ideas which are logically subordinate to it. Thus we 
can have the word ‘ triangle’ associated successively to very 
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many different forms of three-sided figures. The word can 
‘dissolve’ into any of them, without making us feel that the 
concept has suffered material change. The representative 
idea of the concept is the nearest approach that we have in 
the concrete consciousness to an ‘ abstract’ idea. 

Successive apperceptive connections are similar to the pre- 
ceding, except that the elements follow one another in time. 
The dividing line between successive and simultaneous apper- 
ception is not clear cut and definite. The same mental pro- 
cess may belong first to the one, then to the other class. 
This is shown again in the development of language. The 
general tendency in the formation of the verb, e. g., has been 
from many separate elements (root, pronoun, tense forms) to 
a single element, and then to a re-separation of the complex 
thus formed into its original elements. It is more than prob- 
able that the mental picture has in the same time undergone 
a change similar to that of the word. The stages which the 
idea passes through between the opposite forms of judgment 
in one word and in many, of.simultaneous and successive ap- 
perceptive connection, are very gradual. 

There are many degrees of complexity in the successive 
forms of apperceptive connection. The simplest is the judgq- 
ment. This consists in the apperceptive connection of two 
processes, one or both of which may consist of elements 
which have already been simultaneously combined by apper- 
ception.’ Several such connections are often connected into 
a whole of a higher order, in a train of thought.? There is 
theoretically no limit to the complexity of the various ele- 
ments which unite to form any of the members of the train of 
thought, or the separate thought or judgment. But no mat- 
ter how great the complexity, the persistent unity of apper- 
ception is seen in the fact that always and everywhere the 
connection is by couples. All the connections reduce on 
analysis to simple connections of two elements, of two couples 
of elements, of one element and a couple, or of complexes of 
couples. In the train of thought, e. g., we always have con- 
nections by pairs, 7. e., by simple propositions. Only when 
the propositions have been established and their connections 
shown, it is possible for single elements to be picked out of 
different pairs and again connected. This is the basis of the 
syllogism. 

Nor is this the only evidence of the unity of apperception 
to be found in apperceptive connections. As we have seen, 
trains of thought may arise not only from connections of ele- 


' Logik, I, pp. 59 f. 
® Logik, 1, p. 67. 
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ments, but also from the division of a given whole. Judg- 
ments are subdivided into concepts as well as concepts 
united into judgments. In every case, the division is by di- 
chotomy. Itis this feature which most closely distinguishes 
successive apperceptive from successive associative connec- 
tions. It is this fact, too, which renders consciousness a 
single line instead of a series of diverging lines, as it would 
be if, e. g., every association were effective in calling up 
ideas. 


SECTION 3. THE RELATION OF ASSOCIATIVE TO APPER- 
CEPTIVE CONNECTIONS. 


The question of the exact relation of associative to apper- 
ceptive connections is not an easy one. The line cannot 
always be sharply drawn, nor is there any intrinsic mark, 
any entirely new element of consciousness, which invariably 
distinguishes the one from the other. The most we can do 
is to note the general tendencies of the two forms, and so 
determine the approximate position of the dividing line. 

We shall avoid a frequent source of misapprehension in 
Wundt’s system if we begin the discussion with a statement 
of the striking similarity, rather than of the difference 
between the two types of connection. The fact is that there 
is no real fundamental difference in the nature of the ele- 
ments concerned in them. Both alike consist of associative 
elements, which have been apperceived and brought into 
connection with the whole of consciousness. Both alike, 7. e., 
are partly determined by the objective, partly by the sub- 
jective conditions of consciousness. The whole question 
turns upon the proportion in which the two determinants 
enter, or, in other words, upon the relation between passive 
and active apperception.' The line can therefore be drawn 
no more closely here than it could in the earlier Section. (Ch. 
1, § 2.) Indeed, it cannot be drawn so closely, because now 
we have to classify concrete objects, to recognize general 
distinctions in concrete experience, instead of merely to 
describe abstract relations in abstract terms. 

Wundt’s criteria of the two processes are as follows. (1) 
There is a feeling of passivity accompanying the associative 
connections, as opposed to a feeling of activity in apper- 
ceptive connections.? This gives us a distinct conscious 
characteristic for extreme cases; but, as we have seen, the 
line between a feeling of passivity and a feeling of activity is 


' Logik, I, p. 31. 
2 Lectures,” p. 312; Phys. Psych., II, p. 476; Logik, I, p. 30. 
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not very sharp, so that the range of ambiguous processes 
is very large. (2) A second peculiarity of apperceptive 
connection is the greater unitariness of the resultant com- 
plex. ‘‘Every part of the resulting compound [associated ] 
process is still independent, so that if it becomes dissociated 
from its companions, it continues unimpaired in conscious- 
ness. But with concept ideas, as with all conscious contents 
which belong to a logically coherent thought process, the 
case is very different. The significance of the individual is 
now entirely dependent upon the whole of which it forms a 
part.’’! The apperceptively united whole is also more defi- 
nite and compact. The limits of the complex are more 
sharply drawn. There is seldom a limit to the number of 
elements which may unite in an association, either successive 
or simultaneous ; but the number of elements in apperceptive 
connection is always limited, and limited in terms of the 
unity of the whole. 

A better idea of the relation between the two forms of con- 
nection may perhaps be obtained from an examination of the 
concrete processes included under the various heads. Ap- 
perceptive and associative synthesis, Wundt tells us,” are 
alike in the fact that the elements in both are lost in the unity 
of the whole. The alleged difference is that the apperceptive 
fusion develops from the agglutination. Now (1) the great 
dissimilarity in the nature of the instances cited renders it 
difficult for the reader to place the exact line of division 
between the total processes. A clang is given as an example 
of associative synthesis, and the formation of words from 
simpler forms is used as an instance of apperceptive 
synthesis. It is evident that the elements from which the 
two connections result are of an entirely disparate nature, 
and it might well be that the apparent differences in form of 
the resultant connection are mainly, if not entirely due, to 
the character of the components. Moreover, (2) the devel- 
opment from agglutination is a rather precarious criterion. 
The agglutination itself appears to be entirely distinct in its 
nature. The addition of the unity of rhythm to a series of 
separate sounds gives rise to a wholly new conscious fact. 
The compound word, however, does not offer so clear an 
instance of unity of whole as opposed to part. When, there- 
fore, we ask for a direct means of tracing the agglutination 
to the synthesis, we receive no direct answer: nor do the 
instances given enable us to construct it for ourselves. (3) 
To the concept Wundt attributes another peculiar character- 


“Lectures,” p. 311. 
* Logik, I, pp. 13, 37. 
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istic, which distinguishes it from all other connections — 
from the earlier apperceptive as well as from the associative. 
This is the concept feeling, a feeling occasioned by the cloud 
of dark ideas which surround the central or representative 
idea.! The ‘dark ideas’ are, mainly, partial judgments 
into which the concept enters, and which in mass give a 
peculiar feeling to the whole contents, though themselves not 
distinctly present in the consciousness of the moment. 

The result of a closer analysis, then, is to show that the 
differences between the two classes of connection are less 
striking than they at first appear. Aside from the concept 
feeling, which marks off one peculiar concrete form, but is 
not very closely related to apperception as such, we are left 
simply with the difference between passive and active apper- 
ception,—between the relative proportion of subjective and 
objective determinants of connection. As we have said 
before, it is, so far as classification in terms of apperception 
goes, a difference in degree and not in kind. 


We believe that the above is an impartial and accurate 
statement of Wundt’s doctrine of apperception in its latest 
form. Care has been taken to select the salient passages 
from his different expositions, and to work them up into a 
connected whole. It has seemed desirable to state the doc- 
trine as clearly as possible, even at the expense of so much 
space and at the risk of occasional repetitions: (1) because 
the subject possesses great intrinsic difficulties, as is shown 
by the frequency with which the theory has been misunder- 
stood ; (2) because even the trained psychologist may be 
confused by the conflicting views of other apperceptionists 
(Kant, Herbart, etc.); and (3) because we have found it 
necessary to make numerous references to Wundt in the 
course of our own work which would not otherwise be intel- 
ligible, unless, of course, the text itself were familiar to the 
reader. We also hope that the account given will fulfill our 
original purpose, and be of independent value in itself. The 
special application of the apperception doctrine to the prob- 
lems of attention, consciousness and voluntary action, that 
completes Wundt’s system in this regard, follows directly 
from the essentials of the theory as here set forth: we have 
given only so much as is applicable to our subsequent in- 
vestigation. 

The preceding résumé of Wundt’s doctrine was written before 
the appearance of his ‘‘ Outlines of Psychology.’ There is nothing 
in the treatment of apperception in the newer work, however, that 


1“ Lectures,” p. 311; Phys. Psych., U1, p. 477. 
* Leipzig, 1897. Trans. by C. H. Judd. 
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differs in any essential respect from that in the earlier treatises. 
Some parts of the older exposition are omitted and others con- 

densed, to adapt them to an introductory work, while yet others 
are given a fuller and clearer statement (e. g., the doctrine of the 

—- of activity, p. 189); but the theory itself stands as it did 
efore 


CHAPTER III. 
EXPERIMENTS. 
SECTION 1. THE PROBLEM AND THE METHOD. 


The purpose of our investigation was to obtain definite 
and, if possible, quantitative results as regards one feature 
of the phenomena of association and apperception—to deter- 
mine the amount of change which might be made in an object 
ordinarily perceived or assimilated in a certain way without 
change in the character of the resuitant perception or assimi- 
lation. The original impetus to it was given by the observa- 
tion of some peculiar mistakes occurring in the experiences of 
every-day life. One of the first instances, and one which 
was typical of several that fell into the same class, consisted 
in the interpretation of the letters M A I L, roughly printed 
by hand, as a number. I was trying to find by its number 
(1423) a house which I had visited once before, but which 
had been so far forgotten that I could no longer be sure of it 
from general appearance alone. I noticed a house similar in 
aspect and situation to that sought, and went up to it. AsI 
approached, I read the number 1427 on the mail box. I 
studied this a moment, and was so fully satisfied that I had 
been deceived by the general appearance that I turned 
and went back from the door. As I reached the street, I 
looked again at the house, which seemed strangely familiar, 
and then noticed the proper number, 1423, over the entrance. 
On looking again, I saw that the mail box was marked 
M AIL in rough letters. 

Other mistakes of the same kind were made in different 
fields. I had myself, as I suppose most have, several times 
mistaken one man for another whom I strongly expected to 
see. Instances of striking errors in determining the nature 
of odors, while the subject was under the influence of strong 
suggestion, had also come under my notice. Many cases of 
similar nature are recorded in the literature. Wundt, e. 9., 
gives an example of the kind in his reading of the word 
TUCHHALLE, printed in gilt letters on a black ground. He 
could read it either correctly or as a mere jumble of letters, 
according as he expected the lettering to be gilt on black or 
black on gilt. 2 


' Phil. Studien, VIII, p. 337. 
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It is evident that in all these instances there are two influ- 
ences at work. A group of immediate, peripherally excited 
sensations is supplemented or changed by certain other, 
centrally excited sensations. In Herbart’s language, the ap- 
perceiving mass works a certain alteration in the apperceived 
elements. In Wundt’s terminology, the new elements call 
up and simultaneously associate with certain old elements 
to form a resultant new idea. On either description the facts 
are the same: that, under certain conditions, a stimulus gives 
rise to an idea in some respects different from that which it 
would, of itself, usually and normally arouse. Our first aim, 
therefore, was to find a means of measuring the amount of 
change producible by the central supplementing. This must 
be a function of two factors: the intensity of the external 
stimulus which is at work, and the disposition of the mind 
at the moment, the mental ‘‘trend”’ at the time of its presen- 
tation. The stimulus intensity can be approximately meas- 
ured, and the change noted which the corresponding sensation 
undergoes with change of that intensity. The mental dis- 
position, on the other hand, lies far remote from direct 
measurement, but can, under certain conditions, be artifi- 
cially varied. We can then measure the increase or decrease 
in the amount and kind of alteration which the sensation 
undergoes with each variation. 

Numerous preliminary experiments, extending over half a 
year, were made in order to decide upon a form of stimulus 
which would be easily ‘supplemented,’ and at the same 
time be capable of regular and measurable change. We first 
tried pictures, colors and geometrical outlines ; but none of 
these gave satisfactory results. Pictures afford no adequate 
means of measuring the amount of the departure from the 
usual combinations; they can hardly be broken up into 
separate units. Moreover, the perception of a picture is 
normally, in a greater or less degree, a case of associative 
completion; so that it would be very difficult to ascertain the 
value of the difference between the amount of completion 
necessary when the part completed represented the object 
well or ill. Colors, on the other hand, are so simple that 
they cannot readily be ‘completed;’ unless form is in- 
cluded, they carry with them very few natural suggestions 
of objects which they might represent. Geometrical forms 
themselves are open to both the above objections. 

We finally settled upon the use of typewritten words. 
Although it is not entirely satisfactory to regard the letter as 
the unit from which the word is constructed, that assumption 
was, on the whole, the most satisfactory that could be 
thought of or experimentally obtained. Besides the advan- 
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tage that a word may be roughly regarded as made up of 
letters as units, it carries with it as a whole a certain sug- 
gestion of what its parts shall be. The value of a letter may 
be expected to vary with its position in the word, with its 
form (long or short, round or square, usual or unusual), and 
with the smaller wholes (long between two shorts, etc.) of 
which it forms a part. All these variations, however, lend 
themselves to regulation, and in some degree to measure- 
ment. 

At this point our problem divides, then, into two distinct 
problems. The first is to determine the variation in the 
value of the unit of stimulus under changing circumstances, 
7. €., to determine the value of the sensational factors which 
are concerned in reading. The other, related to the former 
as end to means, is to test the conditions under which 
completion takes place ; to learn the ways in which these con- 
ditions acted, and to discover, so far as possible, the relative 
value of each factor in the total experience. 

I. The first part of the problem falls again into several 
minor problems. (1) The first which suggested itself was the 
determination of the value of each letter of the alphabet in 
calling up a word, and the opposition which its absence would 
offer to the proper completion of the whole. Some letters 
would have, presumably, more or stronger associations than 
others, and would consequently be more likely to reproduce 
the proper word, or to prevent its reproduction if they were 
misplaced or absent. Although our investigation extended 
over two full years, its results are too few to decide this point. 
They make it probable, however, that reproduction is very 
nearly a function of the ease with which we distinguish the 
various letters. The latter question has been carefully worked 
out by Professor Sanford. The second part of Professor San- 
ford’s problem, closely connected with the first,—the deter- 
mination of the letters which are most easily confused with one 
another,—could also be solved in time by our method ; but it 
was found more convenient for our immediate purpose to 
eliminate the errors resulting from these and similar factors 
by using the same words wherever the results of two series 
given under different conditions were compared. 

(2) A second problem was to discover the value of the 
different positions of the letters in the word. It is evident at 
a glance that there will probably be some positions in a word 
where a change of the letters will be of more influence in pre- 
venting its correct completion than a change of the same 
letters in other positions. These have been worked out, and 


‘Am. Jour. Psy., I, p. 403. 
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the relative values of the more important positions deter- 
mined. 

(3) Thirdly, our results throw light on the relative values 
of the different kinds of changes to which the letter may he 
subjected. We made use of three sorts of changes in the 
letters. We omitted the letter, substituted another for it, or 
printed an ‘‘x’”’ over it to give a shapeless blur in place of 
the original. Our problem here was to discover the relative 
effect produced by omitting, substituting and blurring a letter. 
The last two of these methods were comparatively pure, but 
the first is complicated by the fact that omission not only 
removes one of the units, but also shortens the whole word, 
and brings other differently shaped units into juxtaposition. 

(4) In a more general way we gathered information as 
regards the value of the length of the word in determining 
the character of its completion. This came mainly from 
scattered observations in the detailed records. At the same 
time, though we thus have indications of the importance of 
length, we cannot offer definite numerical results on the 
subject. 

(5) It would have been interesting, further, to note the 
importance of the relative positions of the mutilations, where 
more than one were made, in determining the completion of 
the word which was shown. But as no more than two were 
used by us, except in eight instances, this problem also went 
beyond the scope of our work. 

All of the points quoted may be decided by comparing 
the percentage of right and wrong cases, 7. e., of cases in 
which the word is not completed with the cases in which it is 
completed. The percentages under two different conditions 
will give an approximate means of comparing the effects of 
those conditions. 

II. Under the second general problem—the determination 
of the strength of the suggestion which causes us to overlook 
mistakes in the word—we again have several partial prob- 
lems. (1) The first factor to measure is the effect of the word 
as a whole in suggesting what its parts shall be. We can 
here count the number of right and wrong cases which, under 
normal circumstances, appear with a given amount of 
change. Of course, we must take the length of the word into 
consideration, and ascertain how the strength of suggestion 
is related to it. In a first series of experiments, therefore, 
we must leave the other subjective or centrally excited con- 
ditions of perception entirely to chance, and make no attempt 
to learn the conscious disposition or trend,—only occasion- 
ally noting what the nature of these factors has been from the 
subject’s report of his introspection. (2) In a second series 
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we varied, and in a measure regulated, the more remote 
factors by calling a word associated with that to be shown 
immediately before this was itself given. The procedure 
introduced a new factor, which tended in some degree to 
create an artificial mental disposition, and the effect of this 
could be measured in the change produced in the number of 
words completed. We owe this method of varying dis- 
position to Professor Miinsterberg.' (3) We obtained some 
light on other points by classifying the effects of certain other 
factors which were brought out unexpectedly in the course of 
the experiments. The results are naturally much scattered, 
but are nevertheless, in certain cases, of even greater im- 
portance than the main line of investigation in making clear 
the efficiency of the different kinds of suggestion, and the 
nature of suggestion in general. ; 

Our apparatus was similar to that employed, for another 
purpose, by Dr. E. W. Scripture.? It consisted in general of a 
lantern so arranged as to project an image upon a ground 
glass screen, with a delicate photographic shutter fixed in 
front of the lens to control the length of exposure. All the 
pieces were set up on a long, black table in a dark room. 


In more detail: The lantern was of the ordinary type, provided 
with two double convex lenses. This was enclosed in a wooden 
case, with the necessary doors for adjusting the lamp and 
inserting slides, and an opening in front through which the cylin- 
drical lens holder projected and which it fitted tightly. Immedi- 
ately before the lens tube was placed the shutter, a Bausch & Lomb 
pneumatic photographic shutter. This was fitted into the front of 
a wooden box, which in turn was placed over the lens tube of the 
lantern, and supported by a standard. When all was ready for the 
experiment, and the doors closed, no light at all escaped from the 
lantern. A ground glass screen was securely screwed to the table 
1.25 metres in front of the forward lens, and the subject was seated 
2.50 metres in front of the screen, in asmaller dark chamber within 
the dark room. The words used were typewritten with extreme 
care,’ then photographed and printed on lantern slides. When 
thrown upon the screen the small letters had a height of approxi- 
mately 2.3 centimetres. Constant illumination was obtained, during 
the course of the investigation, by keeping the height of flame of 
oil lamp constant. Later experiments have shown that the are 
lamp could be used to advantage in place of the oil lamp, but 
as the investigation was already under way before the arc light 
was in working order, the latter was not used. The method gave a 


1 Beitriige, IV, pp. 20 ff. These experiments, undertaken to prove 
the similarity between centrally and peripherally excited sensa- 
tions, were suggested in turn by some observations and experi- 
ments by R. Avenarius (Kritik der reinen Erfahrung, II, pp. 472, f.) 
in connection with the effects of disposition upon perception. 

Phil. Stud., VII. 

°*Typewritten, in order to secure greater equality of size for 
letters of different complexity than is afforded by print. 
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clear and constant image of the words shown, and permitted us to 
make a (for the subject) noiseless exposure of the word from the 
centre outward. 


The investigation has continued over the greater part of 
three years. The preliminary experiments, referred to above, 
to discover a method were begun in the year ’93-’94, and 
occupied about half of that year. Systematic work was 
begun with the chosen method in the fall term of 1894, and 
lasted through the year for the five subjects whose records 
serve as material for this report. Further experiments were 
made with three of the subjects during the year 1895-96. 
Professor Titchener (7.), Professor Margaret Washburn 
(W.), Dr. Alice J. Hamlin (#.), and Messrs. Cogswell (C.) 
and McVannel (.) acted as subjects during the investigation. 
All but C. had had a good deal of previous training in psy- 
chological work, and were thus trained in introspection. Of 
these four, 7. and W. knew the object of the experiments and 
had given advice in the preparation of the apparatus, 
material, etc. The other three subjects were completely 
ignorant of the purpose of the investigation. They were 
asked to read the words thrown upon the screen, and no sug- 
gestion was offered that would lead them to believe that the 
words were incorrectly spelled. None of them seems to have 
formed any very definite opinion as to the nature of the 
problem under consideration, and certainly none betrayed 
any strong suspicion that imperfect words were being dis- 
played at any time during the experiment. We have made 
use of this difference in the attitude of the subjects towards 
the experiments in a later Section. 

A few seconds before each experiment, warning was given 
to the subject by calling ‘Ready!’ and a faint diffused light 
was thrown on the screen, by slightly opening the back door 
of the box which enclosed the lantern. This was necessary, to 
give the subject opportunity to accommodate for the screen ; 
it did not disturb the work. The door was then closed, and 
immediately after ‘Now!’ called, the bulb which released the 
shutter pressed, and the word exposed. Each experiment 
was recorded at length. The subject was questioned as to 
the general clearness of the word, and any peculiarity in it 
that he might have noticed, and a careful note was made of 
each answer, including any chance observation that threw 
light on introspection, disposition, etc. We asked the sub- 
ject just what he was sure he ‘saw’ in every case, and 
encouraged him to mention any doubts he might have as 
to the presence of single letters, or a general lack of 
clearness of parts of the word. The close questioning (in 
which suggestion had to be avoided) rendered progress very 
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slow, so that never more than twenty, and frequently not 
more than eight or ten words, could be shown in an hour. 
This fact accounts for the small number of experiments which 
are contained in the report, notwithstanding the long period 
over which the inquiry extended. 

One of the first difficulties that arose was to obtain a length 
of exposure which would permit the subject to perceive the 
word without being unnecessarily long. It was found impos- 
sible to get any constant objective period of time which 
would be just long enough for the perception of the word and 
yet not long enough to allow the first perception to be cor- 
rected. The time lay somewhere in the neighborhood of .2 
sec., but varied greatly with the mood of the subject and was 
influenced by other uncertain subjective conditions. The 
fluctuations were so numerous and so large that it was finally 
decided to give up constancy of the objective standard, and 
to assume as a criterion the subjective feeling of satisfaction 
that the word had been perceived. In accordance with this 
plan, if a word was not seen at the first exposure it was 
repeated, each time with a lengthened exposure, until recogni- 
tion was certain. In the first experiments with each subject 
it was necessary to find empirically the limits of the time of 
easy recognition for the kind of words that was to be shown. 


When the nature of our experiments is considered, it will be seen 
that this uncertainty of the time of exposure is not so grave a mat- 
ter as might at first appear. Usually in psychological experimen- 
tation the object is to measure a psychical process in terms of 
physical units. Both psychical and physical conditions must there- 
fore be considered, and as the physical values are more easily 
obtained and controlled, they are chosen to be kept constant. We, 
however, are concerned with psychical variations alone. It is a 
matter of indifference to us how the psychical condition is pro- 
duced, provided that it is produced. We also had a direct and 
fairly accurate measure of the subjective state we desired. In this 
case, then, it is possible and more convenient to use the subjective 
standard and vary the objective conditions—the time of exposure 
—until they become satisfactory. The fact of perception is the 
subjective indication that the stimulus has reached a sufficient 
intensity. The chief source of error in this method is that the 
experimenter may easily go slightly beyond the point which corre- 
sponds to the minimal time necessary for completion. We could 
regulate accurately only the lower limen of perception, but the 
other was less accurately determinable. We had no strict measure 
of the point at which the original completion was overcome by the 
strength of the objective stimulus. The few changes of the first 
judgment, however, and the small number of cases of failure to 
complete that appear in the records of three of the subjects, indi- 
cate that the error was not very serious. And it was again possible 
to get a rough determination of the limit by the subject’s ‘ feeling’ 
that he had had more time than was needed. In that event the results 
were thrown out, whether good or bad. At most, then, our method 
introduces an error which is constant in direction, though, like all 
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subjective errors, variable in amount. We may consequently 
assume that on the average it will result in a time a certain 
amount greater than the minimum desired, which will remain con- 
stant in all the series performed under similar conditions. We 
should expect from this simply a constantly greater number of 
correct readings in each series. As our results are entirely given 
in relative terms, an error entering equally into both sides of the 
ratio will not influence the final outcome in any appreciable way. 
Moreover, this error proved, so far as we could judge from the 
experiments, to be very much less than the chance subjective errors 
which would have entered if we had endeavored to make the 
objective conditions constant, and permitted the subjective to vary. 
Theoretically and practically, subjective constancy of time was 
more satisfactory than objective constancy. A steady increase in 
the number of right cases also proved very desirable; since other- 
wise we should have had practically no means of making compara- 
tive studies. The failures to complete would have been very few 
(especially with H., M. and C.), if we could have reached exactly 
the proper degree of perception each time. 


The actual times used varied between .1 sec. and .5 sec., 
though the latter exposure is but rarely recorded. By far 
the greater number of exposures were within a small fraction 
of .2 sec. Of course, any results from these data will be 
complicated by the fact that the shorter exposures were often 
repeated three or four times before perception took place, 
and often when the word had been completed in a wrong 
way, it was exposed again and another chance given for the 
correct completion. In such cases, however, one exposure 
proved to give but little aid to the succeeding, even when 
known, so that a number of successive exposures are not at 
all directly comparable with a single exposure of greater 
length. The relation between a number of short exposures 
and length of corresponding single exposure is too complex 
to be easily made out. Quite frequently, in fact usually, 
the subject did not suspect that it was the same word that 
was given in the series of exposures, so that there was no 
suggestion at all from one to the other. 


SECTION 2. PERIPHERAL FACTORS IN RECOGNITION. 


(1) We shall begin with the first problem upon the list, 
and seek to determine the relative values of the three different 
kinds of misprint in opposing the recognition of a word. It 
will be seen from Tables I, IT and III that the several kinds of 
change stand in ease of recognition in the order: omitted, sub- 
stituted, blurred. An omitted letter, that is, is most often no- 
ticed, a changed letter next most often, while a blur is most 
easily overlooked. This relation is what one would expect a 
priori. A blurred letter gives us in every case a nearly char- 
acterless impression, which has only itself to be supplemented 
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or completed. It carries with it almost no meaning of its own 
to offer resistance to the idea suggested by the remainder of the 
word. It is then only necessary for suggestion to work upon 
the single letter affected. The appearance of the remainder 
of the word is not in the least altered. 

The relation between a letter substituted and a letter blurred 
on the one hand, and a letter omitted on the other, is not so 
obvious. It might seem at first sight that a letter omitted 
should offer less resistance to the completion of the word than 
a letter substituted. The greater effect of the former, as actu- 
ally found, however, depends upon two factors: the length of 
the entire word is changed ; and, what is even more important, 
the position of the letters immediately surrounding the omis- 
sion is changed in relation to the remainder of the word. In 
our experiments, that is, the letters on either side of the 
omitted letter were printed side by side without leaving an 
empty space. This, of course, altered the general appear- 
ance of the syllable in which the omission occurred, besides 
shortening the word as a whole. The substituted letter was 
on the same level as the blurred in this respect. It offered 
the outline of a letter, which had only to be changed under 
the influence of the suggestion from the remainder of the 
word. There is no alteration of the length or general form 
of the word, or of the relative position of the letters in the 
syllable immediately affected. At the same time the more 
definite outline of the letter which was substituted, as compared 
with the mere blurring of the letter, called up supplements 
of its own, which tended, in a certain measure, to inhibit the 
action of the suggestion. This effect is seen in the large 
increase in the number of changes recognized in the substitu- 
ted as compared with the blurred letters. 

We proceed to the discussion of the experimental results in 
detail: 

TABLE I. 


Effect of Different Kinds of Changes for Words with one Misprint. 


SUBJECTS. 


Kind of 
Disfigurement. 


Blurred | 47 | 23 | 44 | 34 
| 


| | } 
Substituted 71 | 39 | 65 
Omitted 25 9 | 76 


| 

| w. H. | | 

| | BARE 

R. | % R.| W.| # | R. % R. | W. 
} | | | | | 
| 8 |49|14| 3 | 1/20) 5 
} | 
27/98 |22| 7 16| 8 
ad | 
8 |12 40) 7 | 18 | 28 
3 
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TABLE II. 


Effect of Different Kinds of Changes for Words with More than One 
Misprint, on the Basis of each Misprint. 


SUBJECTS. T. W. | 


| 


Kind of 
Disfigurement. 


126 | 25 
16 
| 

+|10| 8 
| 
| 


| 4 
Blurred {| 


Omitted 


Substituted {|~ 


| 


TABLE III. 


Same as preceding Table, except that each Word counts for One. 


SUBJECTS. A A H. 


Kind of 
Disfigurement. 


+ | 21 


Blurred | 


Substituted 


Omitted 


In the above Tables the results for each subject are found, in the 
three vertical columns, under the initial. The columns headed R. 
give the number of instances in which the misprint was noticed, 
those headed W. the number in which it was overlooked; while the 
last column shows the percentage of cases overlooked to cases 
recognised. The horizontal divisions correspond, as is clear from 
the Tables themselves, to the different kinds of changes. Since in 
Tables II and III experiments were lacking for 7’. under one head, 
none having been given him without association, it was necessary 
to keep the results under the two conditions separate. Conse- 
Ss ently we have two horizontal columns for each kind of change. 

he upper one in every case is marked by a + sign to indicate that 


| 52 | 20/ 43| 32) 9 |49| 20) —| —|—|—|—|— 
74| 24 12| 65] 14] — 0 | 2 53) 4 
| | 
54 | 29| 15 es | 11|27| —|— —|- 
| | | | 
|—| 20] 9 | 69/12] 37 12} 10 | 55 
- | 
| | 
| 
93 | 22| 15/60) 8 23| 8 
| + 5 | 2 | 70| 18 
| | | | | } | 
—|—|—|12| 4] 75] 8 39/717 |50 
| 
— | -|-|-|-|- 
| | | | | 
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an associated word was called before each experiment, the lower 
one by a — sign to indicate that this condition of supplementing 
was lacking. 

It has been necessary to give three Tables to represent the results 
upon this first point. The reason is that in some of the words 
shown more than one letter was altered, and itis not plain a priori 
what effect each disfigurement would have upon the recognition of 
the others where more than one are present. Table I gives the 
proportion of changes overlooked to changes noticed for each kind 
of disfigurement in the words in which only one letter was mis- 
printed. Tables II and III give the same relations for the words in 
which more than one letter was altered. In Table II, the numbers 
stand in every case for the entire number of disfigurements, without 
reference to the question whether the others in the same word 
were recognised or overlooked. The misprint alone is considered, 
that is, without regard to its setting. If, for instance, there were 
two letters changed in the word, and one was seen while the other 
passed unnoticed, we should add one to the R. and one to the W. 
column. In Table III, the word took the place of each disfigure- 
ment, and when anything was found to be wrong with the word it 
was put into the R. column, no matter whether the other misprints 
escaped notice or not. It is thus possible to decide whether each 
disfigurement is as likely to be recognised when others are present 
in the same word as when it stands alone, or whether something 
will be observed to be wrong with the word as often when one 
letter is changed as when more than one are changed, or whether 
the percentage of recognitions lies somewhere between these two 
possible extremes. The interpretation of these results forms a 
problem by itself, and will be treated later. (See p. 351.) 

In all the Tables, the results of C. and M. with association—where 
an associated word was called before the exposure—have been 
omitted. This is because the number of cases in which the mis- 
print was recognised under these conditions was so small that the 
ratios practically became infinite. For C. we had 8 R. outofa 
total of 123; for M. 6, out of a total of 130. The omission is indi- 
cated by the insertion of a — sign after their initials. 


(2) The second variation of the value of a letter as the unit 
from which we construct the word was connected with its posi- 
tion in the word. We have grouped our results to show the 
relative values of three positions: ‘‘first,’’ ‘‘last’’ and ‘‘inter- 
mediate.’’ The intermediate positions were again subdivided 
into ‘first ’’ and ‘‘ last,’’ and each subdivision included one- 
half of the remaining letters when the word had an even number 
of letters. In the words of five and seven letters, the second 
and third letters were considered respectively, as belonging 
to the first half of the word; all others were counted with the 
last half. These two uneven divisions—of two and one, and 
two and three—which gave one letter too many to the first 
group in the words of five letters, and one too many to the 
last group in the words of seven letters, may be expected to 
offset each other in the total. 

It will be seen from Table IV that for every subject but C. 
and M. there is a striking decrease in the percentage of re- 
cognitions as we proceed from the first letter to the last 
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throughout the word. The difference is most obvious be- 
tween the first letter and the others, and more between the 
last letter and the intermediate letters than between the two 
halves of the intermediate letters. And for C. and mM. all 
these results hold except that for C. there is practically no 
difference between the divisions of the intermediate letters, 
and for M. no difference between the intermediate and the 
last letters. This seems to indicate a general tendency 
of the subject to read through the word from left to 
right, and thus to give the first letters of the word a more 
prominent part in the recognition of the word as a whole. 
Consequently a disfigurement of the first letter was easily 
recognised, since there was but slight expectation of the 
word that was to come. When, however, the disfigurements 
came later in the word the expectation was greater, and the 
error more likely to be overlooked. This, however, is not 
the only tendency which is active in recognition, as will be 
seen later. (See p. 352.) 

Further evidence of the same tendency is offered by the 
fact that in the words with more than one letter changed, 
whenever one disfigurement was noticed, and the other left 
unnoticed, it was the first alteration that was noticed in the 
greater number of cases. See Table V. This would not be 
sufficient in itself to prove the point at issue, on account of 
the small number of cases ; but it adds to the evidence of the 
preceding Table. No other attempt was made to classify by 
position the errors in these words with more than one 
changed letter, because there were too few instances of each 
kind to give any satisfactory results on the problem. More- 
over, the problem would be very much complicated by the 
effect of the different positions of the disfigurements rela- 
tively to each other. So that the question would require an 
investigation by itself, with more experiments than we could 
allow to it. 

TABLE IV. 


Effect of the Position of the Letters i in the Words with One a sa 


SUBJECTS. T. 


Positions. 


First 


7 half of | 32 6. 2 
nter. 
Second half of | 16 | 31 les: 7 


w. | H. | c— | M-— 
| | 
| | | 
19} 9 | 71} 32/11 76 |18 
| 
5 | 2 13 
| 
| | | | 
Last 7 | | 2 |40) 5 | 1 6 1 
| | | 
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TABLE V. 


Effect of the Position of the Letters in Words of More than One 
Misprint. 


SUBJECTS. | 


| 16 | 14| 53 | 20; 9 | 69/11| 


In Table IV the vertical columns show the absolute number of 
times in which the misprint was recognised (R.) and overlooked 
( W.), and the percentage of recognitions. The horizontal columns 
give these values for each of the positions in the word, for which 
results were collected. 

In Table V the first column gives the instances in which the first 
of two alterations in a word was correctly recognised, the second 
those in which the last was seen. The last column gives the per- 
centage of the former kind to the whole. 

(3) A third point of interest as regards the value of the 
unit relates to the effect of the addition of misprints within 
the same word. Do the misprints add themselves arith- 
metically, or does some other relation obtain? It will be 
seen, if we compare Tables I and II, after averaging the per- 
centages with and without association in II, that there is 
about as much chance of recognising a misprint when it 
stands alone as when there are others in the same word. If 
there is any difference it is in favor of recognising a change 
when others are present. Thus for W. and H. there is practi- 
cal equality between the conditions, while for T., C. and ™M. 
the percentages are a little greater where more than one letter 
was altered in the same word. 

Our investigation, however, as has been noted above, 
extends only to ¢wo misprints in a word. With more the 
number would soon reach a maximum, beyond which even a 
bare recognition of the word would no longer be possible, to 
say nothing of recognition with complete ignorance of the 
changes introduced. The other objects of our investigation 
would not permit us to experiment on this point. For to 
show any great number of words so completely transformed 
as to make nonsense syllables of them would betray the pur- 
pose of the inquiry to the subject, and disturb the expecta- 
tion or disposition with which he began an experimental 
series. 

These five Tables of results give us some idea of the condi- 
tions of recognition in general, and of the more important fac- 
tors which determine that an impression shall be read as one 


351 

| T. Ww. H. c.— 
ln, w.lw. B * in.w.iw.R * * ip w.iw.R « 
7 1 | 50 
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word rather than as another. Two factors in recognition are 
at once apparent from the results so far given: the Jength of 
the word, and the position and character of the separate let- 
ters. (1) That the length of the word is important is clearly 
shown by the frequency with which the omission of a letter 
was noticed. Further evidence on this point was given by 
such remarks of the subject during the experiment as that 
he saw only that it was a word of five letters, or that it 
would have been ‘ probable’ if it were not too short, etc. 
(2) The effectiveness of the position of the separate letters is 
shown by the increase in the number of times the misprint is 
overlooked for each successive letter as the word is read 
through from left to right. (3) Still another factor which is 
at work is the general appearance of the word as determined 
by the relative position of the high and low letters. This 
inference again is supported by the statements of the subjects 
during the experiments. In cases where no recognition took 
place, but some letters were seen, the subjects would fre- 
quently say that there was ‘a high letter near the first,’ or 
that ‘it would have been [some word], except that I didn’t see 
the high letter towards the end,’ etc. 

All these factors are at work at the same time in the per- 
ception of any word, and reinforce one another in accom- 
plisbing the final result. It is especially interesting to note 
the part played by the separate letters in recognition, in view 
of the fact that the reaction experiments of Professor Cattell 
and others show that the word as a whole is a unit, and that 
separate letters require as much time for recognition as 
short words. This is a matter which must be discussed 
more fully in connection with the theoretical problems of a 
later Section. (See p. 373.) 


SECTION 3. CENTRAL FACTORS IN RECOGNITION. 


In the previous Section we have considered the value of 
the letters, under different circumstances, upon the recogni- 
tion of the word. In this Section we have to investigate the 
subjective conditions of this recognition, and determine so far 
as is possible their variation under different external cireum- 
stances. We have been assuming that the changes in the 
letters of the word offer opposition to its completion or recog- 
nition. We must now turn our attention to the forces which 
we have assumed to be opposed by these changes. These 
forces fall naturally into two distinct but somewhat closely 
related classes. (1) The first comes from the effects of the 
word itself, as a whole, upon each separate letter. This is 
the first stage beyond what we have called in the first two 
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Chapters the merely objective elements in or conditions of 
apperception. (2) Another and a more subjective class of 
forces at work are those that affect the general disposition of 
the mind at the time, the conscious trend of the moment. 
The, elements of this second group lend themselves much 
less readily to experiment than those of the first, and are 
exceedingly variable and complex. We have, however, as 
will be seen in the latter part of this Section, succeeded in 
varying two of them experimentally and showing the effect of 
this variation upon the recognition of the word. As will be 
pointed out in greater detail when we come to treat the 
matter theoretically, we cannot entirely separate the two 
classes of conditions in practice. They are both at work at 
one and the same time, and the result is in every case a 
summation effect, from which we are not as yet able to learn 
definitely the exact part which each plays. We do, however, 
hope to show that certain special elements enter into this 
complex, and in a few instances to discover the effects of varia- 
tions in the conditions. ; 

(1) The main question under the first head is that of 
the effect of the length of the word upon the strength 
of its suggestion.1 Does a long word give a stronger 
suggestion than a short word? or is there any other defi- 
nite change in the amount of suggestion with the length 
of the word? Our results prove conclusively that the 
strength of the suggestion which comes from the word itself 
is entirely independent of the length of the word. (See Table 
VI.) This result seems strange at first sight. One would 
certainly have expected a priori that an imperfection which 
affected one of five letters would be much more easily 
noticed than an imperfection of one letter in a word of eight. 
This apparent anomaly may be explained by assuming either 
that the strength of the suggestion afforded by a word is 
inversely proportional to the number of letters, or that the 
prominence of the misprint is, for some reason yet to be dis- 
covered, in no way increased by a decrease in the number of 
letters in the word. The former seems the more plausible 
explanation. It must be remembered that our results have 
shown that the first letters of the word are largely effective 
in determining the word which is suggested. We have also 
seen that the subject recognises the approximate number of 


'The length of the word in this connection has a different function 
from what it had in the previous Section, because here we are 
dealing with the strength of the word suggested in determining the 
separate letters that come to consciousness,—there with the effect- 
iveness of length and general form in deciding what word shall be 
originally suggested. 
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letters in the word before he makes out the word itself. It is 
evident, then, that if two or three letters are seen, their sug- 
gestion will be more definite for words of five letters than 
for words of eight. There will be fewer possible ways of 
completing the remaining three or two letters in the former 
case, than the remaining six or five letters in the latter. Con- 
sequently the strength of the suggestion will be greater. It 
must be admitted, however, that it is surprising that these 
two tendencies, apparently due to such different conditions, 
should balance each other so exactly as our results show that 
they do. 


TABLE VI. 
EFFECT OF THE LENGTH OF THE WORDS UPON COMPLETION. 


| 


SUBJECTS. | y H. M.— 


No. of | 
Letters in Word. | Ww. $ | R. w. 


|12| 15 | 48 8 | 18 | 31 | 23 | 20 13 28| 11 
| | | 


|17 | 12 59 6 | 25 25 | 38 | 18 14|20| 1 |14 
| | | 


| 10 | 12 | 46| 10 | 27 | 27 | 20 16|12| 2 |16 
| | } | | | 


| 34 | 20 | 63 29 |109 21 | 64 | 34 | 65' 
| | | | | 


In Table VI the figures in the first column indicate the number of 
letters in the words of the different groups; the figures in the col- 
umn marked R. under the initial of each subject the number of 
times in which the misprint was noticed; those in the column 
marked W. the number of instances in which the misprint escaped 
notice, and those in the third column the percentage of R. to the 
entire number. 


(2) Under the second class of influences, the more general 
factors which tend to produce completion and to direct 
its course, we shall probably find the effects of the entire 
conscious life of the individual. It is of course impossible 
to trace all the factors which are or have been at work in 
producing the general disposition of consciousness which 
determines how one shall read a word, or what effects the 
word shall produce, 7. e., what it shall mean for the subject. 
The more immediate influences are the sensations that come 
into play at the moment. These we endeavored to exclude 
as far as possible by experimenting in a dark room, where 
nothing could be distinguished except the light on the screen, 


'The high value here is due to the fact that a larger percentage 
of the misprints were either of the first or last letter. 


5 115 
6 
7 
i28 
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and that only during the experiment. It was, however, 
impracticable to avoid questioning and directing the subject 
during the investigation, and it was also necessary to use a 
faint light in recording, and in adjusting the shutter between 
the separate experiments. Another influence which it was 
also impossible to exclude was the effect of the preceding 
words. We shall be able to discover traces of all these 
effects in our experiments. 

Besides the variable and uncontrolled factors, we were able 
to vary experimentally two conditions, and to study the 
effects of the variation in the increase or decrease of 
the percentage of errors recognised to errors overlooked. 
(a) The first of these artificial mental dispositions we 
obtained by Professor Miinsterberg’s method of calling out a 
word associated with the word to be shown immediately 
before the exposure was made. The subject then looked for 
the word under the suggestion of the associated word. This 
would evidently tend to alter the disposition of his mind for 
the moment. His knowledge that the word to be seen was 
associated with the word called would facilitate the entrance 
of the word suggested by the letters perceived. The striking 
effect of the association upon completion is shown in Table 
VII. 

TABLE VII. 


Comparative Results With and Without Association for Words with 
One 


R € 


Without Assoc. | | 48 | 58 | | 72 30| 71 | 39 |102; 16 | | 75 | 18 


With Assoc. 25 50 | 60, 58 | 51 15, 6 | 10 


| 
| 


TABLE VIII. 
Same for Words with more than One Misprint. 


W. 


| 


Without A. | 47 | 16 | 78 44| 2 | 21 76 | 


| -—— 


22 


| 
| 
— 
| 
| 


| 
With A. 35 | 52 | 41 58 | 21 |102) 2 


| om, ow. | | | M. 
w. | c. M. 
R. | W. | R. |W. | BR w. | % R. | w. 
14| 9 | 30) 23 
| 5} 1 2 


356 PILLSBURY : 


In Tables VII and VIII the first figure shows the results obtained 
when an associated word was not called before the word was shown, 
the second when such a word was called. The abbreviations are 
the same here as in the preceding Tables. 

In Table VIII the results for T., W., and H. are given on the basis 
of the entire number of misprints, those for C. and M. on the basis 
of the number of words, as the two Tables practically coincided. 
(Cf. Tables II and ITI.) 


For every subject, it will be seen, the proportion of mis- 
prints overlooked is greatly increased under the influence 
of the association. There is little or no indication in the ex- 
perience of the subject at the moment as to what the detailed 
mechanics of this effect may be. In only a very few cases 
did the word called suggest the word to be shown before the 
latter was seen; and then the misprints were observed quite 
as frequently as at other times. In most cases the relation 


TABLE IX. 
Word Shown. Word Called. Word Expected. | Word Suggested. Letters Seen. 
“ |  ovenage | coward 3 
xrixoner | PFiSON = dungeon dungeon 
bauty | belle buoy Memes y? 
T | xrexkfaxt morning afternoon ———— (1) afrikant 
Ae acrostic (2) akrostik 
aggregate (3) addregate 
M | fashxon | style author author 
favox | gratitude harm h(?)arm* 
| heavilo | lightly® unlikely 
} rtful | rer steals st....ls 
——_||_ coquettish girl girlish girlish 
| ingenious | artful artful 
| bauty belle | girl Oe 
verbati word for word exactly | overexact overexact 
" exxloxivx | gunpowder | magazine maga(z)*ine 
ramrob gun | rifle r..f..€ 
teochor | pupil | scholar scholar 
} tlumder lightning | illumine llumi.. 
| winxow | pane ache aiche’ 
” xover lid stove stove 


!'The word was read definitely, but the subject could not remem- 
ber what letters were seen. 

2 Sure of the letters given, but can’t remember what others 
were seen in addition.”’ 

* Letters given are those which the subject saw most clearly. The 
others were seen, but not so distinctly. 

4*harm’ was seen exactly, except that the bottom of the tall line 
of the ‘h’ was lacking. 

°* Lightly’ was understood as ‘likely.’ 

6“ The ‘z’ may be a ‘g,’ but I am sure it was magazine.”’ 

7The subject reported that he thought for the moment that ache 
was spelled with an ‘i.’ 

An ‘x’ ina word in this Table indicates a blur, i. e., that an ‘x’ 
was printed over the original letter. 
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between the two words was noted after the printed word was 
seen. In such cases the association helped the entrance of 
the word. It seemed to confirm the results of the visual 
impression, and to give a feeling of confidence that the word 
seen was the word intended. 

In a few cases, again, it was found that the suggestion 
from the association was stronger than the visual impression 
in determining the word read. In such instances some 
association other than the one intended would be given in 
place of the word shown. They are collected in Table IX 
and given in detail to show the nature of the changes. 

This is as far as the experiment or the subject’s introspec- 
tion will take us in determining the effect of the association. 
That the latter is not entirely introspectively reliable is 
evident from several instances in which the reader was 
positive that the association was of no effect, and in which the 
nature of the completion nevertheless seemed entirely deter- 
mined by the association. The theoretical interpretation 
must go over to a later Section (pp. 374f.). (0)A second and 
even more constantly present element in these subjective 
factors, which affected the results of the experiments in a way 
that could be measured, was the knowledge which the subject 
had as to the actual purpose of the experiment. As has been 
said above (p. 344), 7. and W. were working throughout 
with entire knowledge of the problem under investigation, 
and of the fact that the words contained misprints. #., C. 
and M. on the other hand knew nothing of the nature of the 
experiment, and every effort was made to lead them to sup- 
pose that they were merely to read a series of correctly 
printed words. Of course it was impossible to keep them in 
this state of ignorance throughout the entire two years during 
which the experiments lasted. No one of them, however, is 
definitely satisfied that he knows the exact purpose of the 
work; but all have had attacks of more or less severe 
scepticism as to the correctness of the words shown. Of 
course, too, the mental disposition could not be kept constant 
for different experimental hours, or even for different parts 
of the same hour. If an error was recognised in several 
words in succession, the subject’s faith would be disturbed 
for the time being, and he would be on the lookout for mis- 
takes. On the other hand, if the errors had escaped his 
notice for some time, his suspicions would be lessened, and 
he would be less likely to observe an error. 

The results indicate that the subjects were arranged in 
order of accuracy in distinguishing the misprints as W., T7’., 
H., C., M. (See Table VII.) In general this is the order of 
frequency with which they worked. Thus W. worked more 
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frequently than 7., H. than C. M., however, was experi- 
mented upon more often than C., though for a shorter period 
of time. It is obviously impossible to compare 7. and W. in 
this respect with the others, who were working without 
knowledge. 

It is evident at a glance that the mental attitude of an 
observer who knows that there are imperfections in the words 
is entirely different from that of one who does not. In the 
former case the attitude of the subject reached the stage of 
looking for mistakes which he expected to find in the words. 
This is really a suggestion antagonistic to the natural effect 
of the completion, and has a negative influence upon the nor- 
mal tendency, as is shown quite vividly by the fact that 
mistakes were noticed in some of the correct words given as 
puzzle experiments in the early part of the investigation. 
Thus, of four correct words which were shown 7., three were 
said to be incorrectly spelled, and W. either wrongly com- 
pleted or made nonsense syllables of all that were shown. 

Here we see the nature of the suggestion entirely trans- 
formed, and intense enough to change the resulting percep- 
tion against the natural tendency to completion. It is still a 
case of the effect of subjective factors, but of factors acting in 
a direction oppcsed to their ordinary course, as shown in the 
other subjects. 

(3) Still other circumstances which were of influence upon 
the reading of the words entered almost as chance dis- 
turbances, regarded from the standpoint of the previous 
investigation, but nevertheless offer valuable evidence as 
to the influence of the more remote experiences in deter- 
mining the nature and direction of the completion. While 
the two previous factors have shown themselves in an in- 
crease in the number of completions, these reveal themselves 
only in the nature of the completion. The former aided 
in seeing the word intended in spite of misprints and dis- 
figurements ; these become evident only in the appearance 
of a new word directly connected with a disturbance which 
has immediately preceded. Thus we find that many times 
a word is said to be read which is only slightly similar to 
the word intended, or is entirely different from it. Very 
often this misreading cannot be accounted for, and we must 
assume that its condition is to be found in some earlier event 
in the experience of the individual which has been over- 
looked by the experimenter, or is beyond the range of his 
observation. In some instances, however, these unusual 

‘For instance, T. read FABRICATES as without the I, fraudulent 


as lacking the n and fictitious as if it were flictitious. W. made 
FABRICATES Sabrigates, and teachor was said to be spelled teader. 
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changes could be traced to some incident in the immediate 
past. 

(a) The first class to be noticed under this head is the 
effect of the preceding word. In our experiments we could 
not of course have each word stand alone; it must be in 
series with others; and one would expect, consequently, that 
the influence of the preceding words in the series would be 
shown in the nature of the completion. This was probably 
working at all times, but as we could not eliminate it experi- 
mentally and compare a series with preceding words with 
one without, we shall be confined to noting the influence (from 
the form of the misreading) inthe few instances in which it 
became predominant and determining. That one single in- 
fluence should ever have gained such an ascendency against 
so many powerful elements is an indication of its strength. 


TABLE X. 
Influence of the Preceding Word in the Series. 


Word Shown, | Preceding Word. 


Word Read. | Letters Seen. 


| 
Many adverbs | 
in‘-ly 

| 


fellw folly 


ecently (1) monopolict?|(1)metropolitan 
(2) metropolitan 
(3) ” metropolitan 
whenevxar whatevea whatever whatever 


stryight kommonly? straightly straightly 


downwark oulright downright downright 


In Table X are collected the instances which come under 
this head. Here are included also two words which show the 
influence not merely of the immediately preceding word, but 
of the general character of all the preceding words, in the ten- 
dency to add ‘-ly,’ or to read words as if they ended in 
‘y,’ a tendency which was due to the large number of adverbs 
that had been shown by accident in the same series. In all 
these cases the influence of the preceding word was not con- 
scious. The subject did not expect the word which deter- 


'The first series, one of the lengest, was composed of adverbs, 
——_ of which ended in ‘ ly.’ 

?Monopolict had been read cosmopolitan in this experiment, but 
not metropolitan. The strong expectation of metropolitan must 
have been from some union of the sensation with this completion 
after the experiment was over. The subject did not report any 
unusual expectation of the word. 


Ww. folly 
M. 
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mined the reading, nor have it clearly in mind at the time the 
word to be read was thrown upon the screen. 

(5) In Table XI we have tabulated instances of the similar 
effect of some reading which was suggested when the word 
was shown more than once in succession. They illustrate 


TABLE XI. 
Effect of Previous Readings. 


Subject. Word Shown, | First Reading. 


Letters Seen. | Second Reading. Letters Seen, 


sbabbily | pshabbily 


w. shabbilw | 

H. recentir remember | remember’ 

verbati vorbald verbald verbald 


oulright glacier | | (alright | alright 


calright 


cottrn cottage | | cottage cottage 


favnr fervor ferner 
| | 


reginent negligent regligent 


downright | | downwirk 


downwark | downright 


hixtoxy | beat 


| 
| 
| 
} 


hiatory | 


the gradual transformation cf the first suggestion under the 
influence of the immediate visual sensations of the letters. 
At each successive reading some new element of the word on 
the screen usually asserts itself against the chance suggestion. 

(c) A third influence, even more unexpected, was exerted 
by the word called aloud before the word to be read was 
shown. Although the subject knew that the word to be seen 
was to be associated with the word called, in five instances 
he saw the word itself, or parts of it, on the screen. That it 
should make itself felt against the positive knowledge that it 
was not to be present, and after long practice in experiments 
where it had been an association, serves as an excellent illus- 
tration of the effect of the preceding state of consciousness. 
Misreadings due to this influence have been brought together 
in Table XII. 

(d) A fourth factor which appeared less frequently and 
was more remotely connected with the immediate experi- 
ments was shown by the influence of some word which the 


' After re at first exposure had suggested remember from 
the fourth to the tenth exposures, parts of remember were seen 
which varied from rem to the entire word with the vague feeling 
that ‘something was wrong somewhere.’ 


— 
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TABLE XII. 
Direct Influence of the Word Called Aloud. 


Subject. Word Shown Word Called. Word Read. | Letters Seen. 


H. greal small small 
aesidance dwelling dwelling ----welling 
hopoful expectant expectant expe(c?)t..t 
sihenca quiet obedient obedien(t?) 


sobsffance | accident (1)--_——- auch 


(2)acquaintance acqu 


subject found it necessary to use, or was on the point of 
using jast before the word was shown. It was impossible to 
prevent some conversation between the subject and the 
operator in connection with the experiments. Several times 
a further observation would suggest itself to the subjéct after 
the report on the experiment had been completed and the 
operator had begun preparation for the next experiment. 
Such remarks, or preparation for such remarks, proved to 
be disturbing factors. In two cases a word about to be 
uttered, and once a word that had just been spoken, was seen 
on the screen in the place of the word shown. (a) Thus 
‘somewhat’ was read distinctly as ‘moment’ when the word 
came, as H., the subject, was on the point of saying, ‘ Wait a 
moment!’ when the first signal was given, and changed her 
mind before the words were spoken. (7) Similarly the 
records of the same subject show that ‘ probabin’ was read 
‘ possibility’ when the word was shown, just as the word 
‘ possible’ came into her mind in another connection, and (;) 
that ‘ hopoful’ was read ‘ because,’ just after she had stopped 
talking in the midst of a sentence with the word ‘because.’ 

The influences which have been indicated here are probably 
only a few of many which are constantly at work in de- 
termining the course of the completion and the word which 
is ultimately seen. Most of the others might have been 
found in the conditions of the subject’s preceding experience. 
(e) Two of these factors which come from an earlier time 
were occasionally shown in the effects which could be traced 
to the work of the preceding hour. When, for instance, H. 
came from a German recitation she would frequently give 
German words as readings of the word on the slide. 7., also, 
when called to the experiment from reading a French work, 


‘General appearance and length confirmed the impression. 
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would substitute French words, or words with a French ring, 
for the words actually seen. 

A similar instance is offered by H., who read ‘ onother’ 
as ‘oratorio’ when she had attended a performance of 
‘Patience’ the night before. Instances of this type are given 
in Table XIII. 


TABLE XIII. 
Misreadings Due to the Work of the Preceding Hour, etc. 


Subject. 


Word Shown. 


Word Read. 


Letters Seen, 


H. 


| 


shredly 


(1) sprach 
(2) sehrift 


sprach 


schrift 


ouwards (1) erwecken 
(2) 
shredly wartete 


shredly schrecklich schrecklich 


| 
} 
| 
| 
| 


T. ovenage souvenage souvenage 


In all these Tables it will be noted that the subject dis- 
tinguishes between reading the entire word and seeing certain 
letters of the word. Usually the word as a whole is given as 
read definitely and distinctly as a whole, and then several 
letters are given as most definite, or as most certainly seen, 
while the others are not so clear, or the subject may be in 
doubt whether they were seen at all. In many cases it was 
noticed that the letters which were most certain and of 
whose presence the subject is most confident were not on the 
slide, but were added subjectively. Occasionally no word is 
seen, but only detached letters or a nonsense syllable, which 
is made up partly of the word on the slide and partly of 
letters from the word whose presence is due to the disturbing 
influence. These facts show that for the individual the 
centrally excited sensations are just as truly real parts of the 
word perceived as the peripherally excited. 

These questions of the subjective certainty of the correct- 
ness of the words read can be used still further to confirm 
many of the preceding results. So far, that is, we have been 
treating all kinds of completions and failures to complete as 
on the same level ; we have drawn no distinctions within the 


'The instance mentioned in the text, in which the subject came 
directly from reading a work by MM. Binet and Féré. It shows 
the tendency to give a word similar to the French. Other instances 
of the same kind occurred during the same hours, but the records 
of them have unfortunately been lost. 


= | 

= 

“ Chen 

“ 
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two main classes. This was done for the sake of con- 
venience, as they represent the general tendencies, and the 
great majority of the instances belong to one division under 
each, 7. e., the word is read as a word and errors noticed, or 
the word is .read immediately and the errors are entirely 
overlooked. 

Regarded from another standpoint nearly every word 
given was completed. A word was read which was recog- 
nised as the word intended, but it was seen further that 
something was wrong with some of the letters. Such 
readings are, of course, to be distinguished from the few 
instances in which the letters were seen, but no word 
formed. In the latter case we may say that no comple- 
tion or assimilation took place. Between the lowest form of 
completion—in which no word is made—and the highest 
form—recognition of the word intended without noticing the 
changes—which we have given in the Tables under W., there 
are all degrees of completion. Thus a subject may recognise a 
word and have a vague feeling that there is something 
wrong somewhere; he may recognise the word and know 
the general part of the word which is disfigured; he may 
be mistaken as to the letter changed, or be right about the 
letter changed and mistaken about the kind of change; and 
finally he may complete the word without noticing that any- 
thing is wrong. Intermediate between the last two groups 
there may be placed two more stages in which the misprint 
is seen but is not believed or is believed to be subjective. 
The two latter groups are placed under the general class of 
completed words, since the final judgment of the subject 
would have been that there were no errors in the word that 
was shown him. All others were put together in the class 
of words which were read as they stood. 

The variations in the number of each degree under the 
different experimental conditions are of interest as confirm- 
ing the previous results. It will be noticed in Table XIV 
that a greater number of words are not completed at all— 
that is, read as nonsense syllables,—without association than 
with, and more uncertain judgments are also given in the 
former case. The cases in which a change was seen but not 
believed to be real were somewhat greater in general when an 
associated word was called before the word was shown, 
though the difference is not so great or so constant as in the 
preceding cases. This seems to confirm the statement of the 
subject that one important influence of the association was 
to increase the strength of his belief that the word read was 
the word shown. ‘The smaller difference where it was a 
question of believing what was seen, not of being certain 
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TABLE XIV. 
DEGREE OF COMPLETION.' 


H. 


N. 


| 
| 
| 


| T. Ww. 
| 


| x. | a. 
— 


Completed, but changes noticed | 68 | | 40 60 
| 
Not completed | 6 |— 
Completed, but noticed some- | 
thing wrong 4/3 
Completed,but something wrong | v4 
in the syllable 1 
Completed, but mistaken in let- 
ter changed 
Completed, but mistaken in| 
kind of change 


Completed, change not noticed 

Completed, change noticed, but 
not believed 

Completed, change noticed, but | 
regarded as illusory 


| 
Partly completed | 12 


about it, was probably due to the fact that when the word 
seen was in the proper class, 7. e., an association, one would 
be more likely to doubt the letter demanded by the sensation 
as against the letter required by the word read as a whole. 
Another striking fact in this respect is the difference between 
the subjects working with knowledge and those working 
without. Subjects with knowledge, it will be seen, were very 
much more likely to give a statement that ‘something was 
wrong, they didn’t know exactly what,’ or that ‘something 
was wrong in a given syllable,’ and also to make more fre- 
quent mistakes as to the nature of the change, than subjects 
without knowledge. On the other hand, subjects without 
knowledge were much more likely to believe that the mis- 
prints were subjective, or that some mistake was made 
about them than subjects with knowledge. This illustrates 
and confirms our statements about the general disposition of 
the subjects working under the two conditions. One who is 
working with knowledge is practically looking for errors, and 


In Table XIV, the N. and A. at the heads of the alternate columns 
indicate the results obtained without and with association respect- 
ively. The other symbols are familiar from the other tables and 
the text. 
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consequently is prone to believe in the reality of every mis- 
print, and to expect some to be present that are not seen, 
while one working without knowledge expects the word to be 
correct, and so is inclined to disbelieve that the errors seen 
are real, and also to banish any indefinite doubts about the 
correctness of single letters. 


SECTION 3. THEORETICAL INTERPRETATION OF RESULTS. 


We have been assuming that there are two distinct kinds 
of factors which influence the reading of the words shown 
upon the screen, and which go to determine the nature of 
the perceptions to which they give rise. The first class 
includes the letters actually seen upon the screen, the 
external visual sensation of light and dark. This we 
have called the class of objective factors. Those of the sec- 
ond class are due to the effects of previous experience, and 
also play an important part in the perception. These we 
have designated the subjective factors, and have analysed out 
some seven or eight of them from the entire complex. We 
have, now, (1) to explain and justify this classification of 
factors, (2) to learn their nature, and (3) to determine 
more nearly the part they play in the formation of the re- 
sultant perception, with special reference to the forms of 
connection between them. We must, that is, describe and 
synthetise the factors which we have previously discovered 
by analysis. 

It is, of course, a matter of some difficulty to make out 
just what happens when the word is perceived. Introspec- 
tion at the time of reading seems to be the only method 
which can give us an accurate account of the process. Our 
subjects were encouraged, during the whole series of experi- 
ments, to tell exactly what occurred in the perception, and 
were questioned on the general nature of the phenomena of 
reading, so far as this could be done without invalidating the 
results through suggestion. The subjects were again asked, 
in a general way, to give a description of the phenomena after 
the experiments were finished. By this method we obtained 
a large number of coincident results from experienced ob- 
servers under different conditions. The subjects all agreed 
in the following general description of the processes. At 
first, for a moment, nothing was seen but the light space 
which surrounded the word, and a few indefinite letters scat- 
tered over it. Suddenly these letters assumed the form of a 
word and took on meaning. This flash of recognition was 
quite marked in all the observers, and was frequently made 
manifest to the experimenter by a period of expectant silence, 
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followed by an exclamation before the report was made. The 
word seen seemed to the person introspecting to be accom- 
panied by a rush of associations and connections,which aided 
in giving it a place in the whole of mental experience. Our 
present problem is to trace more definitely the different fac- 
tors in this process, which we may call apperception, in the 
current use of the word, and to give its effects, conditions 
and degrees. 

(1) Our classification of factors into subjective and ob- 
jective was intended to set off, roughly, the external forces 
which are actively at work at the moment in producing the 
perception from the more truly physiological forces which 
are acting independently of any event in the outside world 
that is affecting the subject during the instant of perception, 
though for the purpose of our experiment they may be re- 
garded as the stored-up results of preceding stimulations. 
From this point of view, the distinction may be regarded as 
merely relative. The ultimate source of both sets of factors 
is some event in the external world. They differ only as past 
differs from present experience. There is no absolute and 
ultimate difference in kind. All the subjective factors were 
once objective, and the objective in one experiment may be- 
come the subjective in the next. At the same time the dis- 
tinction is real for psychology, because (a) at the moment 
the one is of a purely internal or physiological origin, while 
the other is produced by physiological plus physical condi- 
tions, and (06) the two give rise to definite psychological pro- 
cesses, which, as we shall see below, show characteristic dif- 
ferences which serve to indicate their separate origin. (c) 
Still another difference is that of the degree to which they 
may become conscious. The objective factors are most 
easily noticed when the perception takes place; while the 
subjective factors vary in this respect between the conscious 
experience which immediately precedes the perception, and 
which may return at the following instant, to the ingrained 
tendencies due to events so remote in time that they are 
now mere physiological capabilities, and could not possibly 
be remembered in their individuality; or, again, may be a 
part of the inherited nervous mechanism, and never have 
been in the consciousness of the individual. None of them 
need be in the consciousness of the individual at the time the 
word is read.} 

The different subjective elements have been analysed out 
to a certain extent in the preceding discussion. We have 
been able to note the effects upon perception of the different 


1 Cf. Titchener’s ‘‘ Outline of Psychology,” pp. 109 ff. 
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events which occur during the experimental hour, in the 
nature of the work just preceding,in the current affairs of life 
at the time, in the general directions given for the investiga- 
tion and the knowledge of its purpose, and in other elements, 
which goto make up the individual character, but are too 
remote to admit of ready analysis or accurate reference to 
their source. As will be seen later, these influences do not 
all seem to be upon the same level, but are arranged in an as- 
cending series, in which the higher controls and directs those 
below. While we have been using the event itself as the 
factor, we have done so only for convenience, and because 
that was the one concrete fact with which we could deal at 
first hand. Of course it is effective simply in so far as this 
previous experience has left behind it some permanent change 
in the nervous structure which is the immediate occasion of 
the phenomenon under consideration. The two classes of 
factors are the immediate conditions of the two forms of sensa- 
tions or ideational elements of which all the more complex idea- 
tional processes are composed. These we may call with 
Kiilpe the peripherally and centrally excited sensations. They 
are the only conscious representatives of the two kinds of 
factors: one, the presentation, is due to the sense-stimulation 
of the moment; the other is the effect of the physiological 
conditions, which are in turn derived from events in the past 
experience of the individual. They are both definite psycho- 
logical processes, correlated on the physical side with certain 
physiological processes. The distinction between subjective 
or objective factors and peripherally or centrally excited sensa- 
tions should be carefully noted. The latter are something defi- 
nite physiologically and psychologically, and originate from 
definite causes. The factors include all the causes of the per- 
ception, and very frequently can be known only by inference. 
In nearly every perception we find both subjective and ob- 
jective sensations that owe their origin to the two most di- 
vergent classes of forces. The simple subjective sensation may 
also be derived from a number of subjective influences which 
are at work at the same time. The perception,then, is a very 
complex process, that can be regarded as the resultant of the 
stimulation of the moment and of all past experience; as 
the product of the reaction of character upon the present ex- 
ternal forces. 

(2) The centrally and peripherally excited sensations dif- 
fer not only in the nature of the factors that produce them, 
but also very often show distinct attributive differences. Let- 
ters wrongly completed were said,e. g.,to be of a different color 
from those which were actually present upon the screen; were 
less definite in outline ; and were less stable, 7. e., seemed to 
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be in motion over the word. The particular differences are 
shown in the accompanying Table (Table XV). 

The relative fewness of these instances is to be explained 
from the fact that the subject is interested in the word as a 
whole, not in the details of the letters. We are dealing with 
a case of overlooking the letters under the influence of the 
meaning, as on p. 000 below. 


TABLE XV. 
A. CENTRALLY EXCITED SENSATION FAINT. 


| 
Subj. |Word Shown.| Association. | Word Read. | Remarks, 


W. | danxe | danger | ‘ ‘r’ seemed faint.” 
H. ramp | tetanus cramp | “ ‘c’ seemed faint.”’ 
dangwr danger | ‘‘‘e’ was dim or blotted.” 


feather | ‘ ‘e’ not distinct, but there was some 
small letter where it belonged.”’ 


feathr 


| 
| verbati verbatim | ‘Last two letters seemed a little dim.” 
| 
| 


Remarks. 


despondent | “ officion’’ “Saw nothing until after the word was 
gone. Then seemed to see ‘offi- 
cion’ in script of light letters 
against a dark background. Prob- 
ably connected with after-image 
phenomena.” 


H. hopefxl 


shredly cunningly shewdly | “‘w’ seemed to be only a blurred 
| mark.” 


somemhat slightly | somewhat | “‘w’ seemed a little scratched.”’ 


quaintlo picturesquely quaintly “Last letters seemed to be something 
| inverted. The ‘y’ was not plain.”’ 


ctaze i crank ‘Saw ‘crank’ spelled backwards.” 


C. CoLoR oF CENTRALLY EXCITED SENSATIONS. 


Subj. |Word Shown. Association. | Word Read. Remarks 


H. remotelk distantly faraway “Expected ‘far away,’ and seemed to see 
itin dim reddish letters. The first let- 
ter was script.”’ 


camponiov ——— campnella| The letters seemed to stand out in terms 
| of black and gray. Some of the gray 
letters were just as distinct as the 
black, but seemed less certain because 
not so black.”’ 


B. CENTRALLY EXCITED SENSATION OF PECULIAR FORM. 
Subj. Word Shown. Association, Word Read. FY 
M. 
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Besides the differences noted in the Tables there were two 
more general statements which relate to the nature of the 
characteristics that enable one to distinguish between the 
centrally and peripherally excited sensations, and which go 
to show that there is some noticeable difference between the 
two, but do not indicate definitely what the difference is. At 
one time H. was shown January, inverted by mistake, after 
February was called. The word was read March at once, 
and without hesitation. Immediately after, however, the 
subject added: ‘‘It was a dreary sort of thing, of whose ex- 
istence I am uncertain.’’ Again, the same subject read re- 
centlr as remember, with the reservation that ‘‘ something 
was wrong somewhere.’’ Here the description was that 
‘‘there were wheels of blackness going round.’’ These come 
under very nearly the same class as the two instances in 
which the completed letters were seen to be in motion. These, 
too, both come from the records of H.; gosst was read 

o... nt with anso which seemed to be dancing about in 
front of the glass. A more definite case of the same kind is 
found in the reading of the letters chwéer, intended for chap- 
ter. The report in this case was that the letters ca ? ter were 
seen, and the doubtful letter seemed to be an m which moved 
about. 

Few and scattered as these results are, they seem to show 
that the centrally excited sensation, no matter how certain of 
its existence we may be, possesses certain characteristic dif- 
ferences that distinguish it from the peripherally excited. It 
might be suspected that these phenomena were of objective 
origin, due to phosphenes, to eye movements, to imperfec- 
tions in apparatus, etc. None of these explanations is prob- 
able, however. (1) The phenomena were of too infrequent 
occurrence, and (2) affected only the letters that were 
wrongly printed or were not printed at all. If they had been 
of objective origin, they would have been noticed much 
oftener, and would also have accompanied letters which were 
objectively correct. Nor (3) can the apparent motion of the 
letters be due to eye movements, since only a part of the let- 
ters were in motion, while the others remained fixed. Eye 
movements would have affected the whole word. 

Professor Miinsterberg! has argued from the fact that let- 
ters which are not in the word shown were mentioned by the 
subject as among those which were the most distinct in the 
word, that the centrally and peripherally excited sensations 
are identical in nature. This does not necessarily follow. 


| 
| 
| 
'Beitrige, IV, pp. 17ff. Cf. Kiilpe, ‘Outlines of Psychology,” pp. 
183 ff. 
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The natural expectation of the subject is that any letter which 
is seen at all, has as distinct an outline as every other, and 
the ordinary quality; and this expectation is strengthened by 
the fact that it is realized in a long series of experiments. 
Then, too, with the exception of the first one, the letters are of 
comparatively slight value in reading the word. The word itself 
is the thing of chief interest, while the letters pass compara- 
tively unnoticed. It might very well be that the letters re- 
ported as present were those central excitations that had at- 
tention called to them by some peculiarity which escaped 
notice later when the report was made. There is, at least, 
no connection between mentioning a letter as present and 
carefully noticing its appearance as compared with the others 
in presentation. 

If it were possible to call the subject’s attention to the let- 
ters without destroying the centrally excited sensation en- 
tirely by removing the suggestion that produced it, this 
method would, perhaps, furnish a means of making a com- 
parison between the two kinds of sensations. They are 
brought under observation side by side, and the subject is 
almost entirely free from any errors of expectation. The 
great disadvantage is that which we have mentioned so fre- 
quently,—that the attention cannot be directed definitely to 
this point without betraying the nature of the investigation, 
and that the differences are consequently very likely to be 
wrongly reported or to escape observation. For this reason, 
among others, the method cannot be applied to make quanti- 
tative determinations. 

(3) We have now to determine the way in which these dif- 
ferent elements unite or work together to form the whole, the 
given unit of our experience,—in this case, the word. The 
concrete facts are that when a word is shown, it is either read 
correctly or some other word, more or less like that intended, 
is substituted for the presentation and given as if it were 
read. We have to explain why and how these letters or 
words are substituted. The first explanation that would 
have suggested itself to an old-school psychologist would 
have been that the substitution takes place by means of ‘ as- 
sociation by contiguity’ between the Jeffers that constitute 
the word. His explanation would have been in detail that 
certain letters on the screen are seen distinctly, and these call 
up and unite with themselves other letters that have pre- 
viously been together with them in the same mental group. 
When the other letters that are on the screen, but not seen, 
are excited by this process, the word is read correctly ; if the 
associations take a different course, another word is substi- 
tuted for it. Now the tendency covered by this phrase is 
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certainly at work —no letters come up in mind that have not 
been ‘contiguous’ with the presented letters at some time— 
and is effective by itself in a certain number of cases. But 
it is no by means an adequate motive to the entire process. 
There is much that lies behind. 

Each letter that is seen has a more or less stable connection 
with a number of other letters, possibly as many as twenty- 
five. The question immediately arises why one should be 
chosen in preference to all the rest. The answer that would 
have been given is that frequency of connection is the main 
determining factor. That it is one of the factors there can 
be no doubt. Our experiments furnish abundant evidence of 
the fact. In Table XVI are collected the instances in which 
the appearance of single letters in peculiar places within a 
word admits of no other explanation. The frequency of the 
instances in which the ‘2 combination is effective in this way 
is very striking. It will be noticed that herewpon is nearly 
always read thereupon, and hereunto thereunto, though there 


TABLE XVI. 


INFLUENCE OF ASSOCIATION BETWEEN LETTERS. 


| | 
Word Shown.| Association, | Word Read. | Remarks. 


| ————— | thereunto | 
hreupon —— | thereupon | 
erridateon|instruction; irridation | 
horeunto | thereunto | whereunto 
hreupon | thereupon’ thereupon | 
ctaze fad staze “It was for craze.”’ 
remotelk | —— | reac..tation | 
henius | when? 
“ “There's a ‘th,’ somewhere.” 
| -...ture 
cottrn | cottra 
remotelk | —————- remotall 
mutright intrident 
intrigant 
| astright 
youthiul | pettijoy ) youthful was reversed on the slide 
| | frittioy so that oy came last. 
bxnker | : | walker 
henius | ——— thebiles 
femulus 
Sphencius | “Sure of ‘S.’” 
..henius ‘Something before the ‘h.'”’ 


cottrn | cottra 
gossi | | gossal 
hreupon | — threupon “First ‘e’ gone.”’ 
hreupon | | thereupon 
horeunto | ——————|_ thereunto 
shredly | - | shriedly 


sufdenly | suffently 
cottra cottra 
rtful | ———| ...th..1 
disal | disable 
xeduxla | ————— aedulla 
uvermore | - - evermore | ‘Seems to be an ‘m’ before it."* 


| 
| 
Subj. 
Ww. i 
H. 
“ 
“ 
if 
“ 
| 
C. 
M. 
| 
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is no other reason, apparently, why one should be chosen 
rather than the other. But it is not always this most usual 
connection which is effective in producing the result. It is 
again evident a priori that in many cases the frequency of 
connection would favor several letters equally; whereas we 
find that even then there is a definite choice made. Often 
the influences that control this choice not only decide between 
two ‘associations’ of equal strength, but overcome a 
stronger in favor of a weaker ‘association’ between the ele- 
ments of the perception, and may actually replace a periph- 
erally by a centrally excited sensation. These cases are 
much more frequent in our records than those which are due 
to association of elements by contiguity, induced by mere fre- 
quency of connection. 

We have now to investigate these more subjective factors 
in an attempt to discover what the mechanism is that lies be- 
hind the selection. We find that it consists of an ascending 
series of tendencies that work down through each other until 
their effect is finally noticed in the control of the ‘ associa- 
tions’ between the letters. (1) The tendency that is most 
immediately effective comes from the word as a whole. If his 
seen as the second letter in a word, it is associable with s or ¢, 
among others, for the first letter. If the form of the word 
and some other letter suggest that the word, as a whole, is 
‘should’ rather than ‘though,’ the sh connection will be 
effective, although the bond of union between ¢ and / is 
stronger in itself than that between s and. In this way the 
word has a retroactive effect upon the letters which might be 
supposed to arouse it. It can replace certain presented let- 
ters by others that agree with the word, though they are not 
on the screen, and place the latter on practically the same 
plane for perception as the former. That the word is a real 
factor is evidenced by the experience of the subject. No 
matter how vague and fleeting the impression, numerous 
words were read with more or less confidence in the accuracy 
of the reading. The natural impulse was to find a word for 
every group of letters, however indistinct it was. That is, 
there was always a tendency to connect the separate impres- 
sions into something with a definite meaning for conscious- 
ness. We might offer further evidence for this influence of 
the word in a fact noticed in the preceding Section, but there 
not fully explained : the fact that the ease with which mis- 
takes were recognized was practically independent of the 
length of the word. We found, in that Section, two influ- 
ences of the length of the word which are incompatible 
on the ordinary theory of perception. (a) The length is a 
very important element in determining what word shall be 
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read; so that a word would be rejected if its length did not 
agree with the length of the impression. But (0) the length 
had no influence at all upon the number of times misprints 
were overlooked, 7. e., upon reading the Jeffers. These two 
different effects of the same attribute would be inconceivable 
if they were both directed upon the same part process. The 
contradiction disappears if we assume that the length in the 
first instance aids in calling up the word, while in the second 
we are dealing with the effect of the word as it works back 
upon the separate letters. This theory, too, admits the ex- 
planation there offered, viz., that the fact that ease of recog- 
nizing the misprints does not vary for words of different 
lengths is due to the opposed action of two factors, the in- 
creased prominence of the misprints in the short words and 
the greater strength of association between the word and the 
form and first letters in the shorter word. While the short- 
ness of the word, that is, makes the fault more prominent, 
it at the same time strengthens the factors that tend to over- 
ride and destroy it. ; 

This fact will also remove another difficulty in the same 
Section. We found that the position of misprints had a 
marked influence upon the number of times they were 
noticed ; a disfigurement of the first letter was seen much 
more frequently than when it affected a letter that stood far- 
ther on in the word. This result seems to indicate that the 
word was read through to a certain extent letter by letter. 
At the same time investigations in reaction times have shown 
that a short word is read as quickly as a single letter. It is 
at once apparent, on our view, that the reaction time covers 
only the time required for the general form and length to 
arouse the word as a whole, and the misprints are overlooked 
or recognized during a more or less conscious reading—usu- 
ally in memory—of the separate letters under the retroactive 
influence of the word. 

Here the further question arises how we can explain this 
peculiar phenomenon thatthe word comes to consciousness 
before the separate letters, and is able to work upon them 
while they are being read. We have seen that the length and 
general appearance of the word played an important rdle in 
reading, while but a very few of the letters themselves were 
read at the first glance. This gives a clue to the puzzle. 
There is an association between the general form of the word 
and the word as a complex of motor, auditory and visual sen- 
sations in connection with other objects of perception. When 
the word is exposed, this association is effective at once and 
calls up a word without the least reference to the tendencies 
at work between the letters. It is the word that results from 
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this process which exercises supervision over the connection 
between the letters. There can be no doubt that the word 
comes up as the result of the general impression from the 
screen ; though it is again a fact that the bare association has 
not such an important part to play as this bald statement 
would imply. For we have the old difficulty once more. The 
small part of the word really seen is associable with numer- 
ous complete words. The principle of association is too gen- 
eral: it would explain too much. We must look to more 
definite conditions to explain why one word has the prefer- 
ence over numerous others that are on exactly the same foot- 
ing so far as this one factor is concerned in the determina- 
tion. Here again, of course, the old-school psychologist 
would have adduced mere frequency of repetition as the all- 
sufficient explanation. And it would have validity as a 
statement of one of the conditions, but one of the less im- 
portant. Certain repeated mistakes that were made in read- 
ing the same word show that it is effective in some cases. A 
few words were misread once when shown on the screen, and 
the same misreading was made one or more times in succeed- 
ing experiments, separated by intervals of several days. It 
is evidently an instance of association by frequency of con- 
nection between certain letters which were seen and the word 
as awhole. Practically the same sensation was received in 
each case from the word shown, and the choice between the 
numerous possible words was determined by previous expe- 
rience. In at least one case there were other factors,extraneous 
to the form, which united with it. Z. g., the letters ordnary 
were mounted in such a way that they appeared in one corner 
of the oblong of light on the screen. They were read orchard 
several times at long intervals. (See Table XVII.) When 
part of the opening on the slide was covered in such a way as 
to bring the letters into the centre of the lighted space on 
the screen, the usual position, the word was not recognized 
during three exposures, and the subject seemed much con- 
fused. But at the fourth trial it was misread in the same 
way, with the remark that it had appeared in a different part 
of the illuminated opening. The instances of this kind are 
collected in Table X VII. 

(2) But besides the influence of the association, and of even 
greater effectiveness than it, are certain more general factors 
which decide between the various most-frequently-con- 
nected words that might be called up simply by virtue of 
previous connections. (a) First in this group stands the as- 
sociated word that was called before the exposure was made. 
This was active in two ways. It gave greater certainty that 
the word suggested should be the correct word, and thus 
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TABLE XVII. 


REPEATED MISREADINGS. 


Subj. Word Shown, | Word Read. Association. Date. Remarks. 


shredly assuredly 
H. | imrovement internal 
| 
| 
ordnary orchard st. 27, “ | Mounted in one cor- 
| | ner of the space. 
| Mounted in one cor- 
} | ner of the space. 


Mounted in one cor- 
ner of the space. 


‘ | Mounted in one cor- 
ner of the space. 


| 
| Mounted in the cen- 
} tre, aS were the 
| others. 
| | | 
ordnary } ordinary | common | Feb. 23,°95| Mounted in the cen- 
| | | tre, aS were the 
others. 
verbati vorbald 


* | Remembered it had 
been given before. 


“ 


| 
monopolict cosmopolitan | 
} 


strengthened the effect of the word suggested upon the sep- 
arate letters so that the misprints were overlooked more fre- 
quently, and it was also at times strong enough to supplant 
the word that would have been suggested by the general out- 
line. (0) Other influences that acted in the same manner 
were derived from the preceding word, an earlier suggestion, 
and words that were called up in other connections. These 
have been fully described and discussed above in connection 
with the factors that aidedin recognition (see pp. 358 ff.), and 
we need devote no more attention to them here. They all 
work upon the second association, that between the impres- 
sion and the word, just as the word works upon the associa- 
tion between the letters, and it is only secondarily, through 
the mediation of the word, that their influence extends to the 
letters themselves. 

(3) Nor is even this the end of our regress. The factors 
which determine what word shall be chosen may in turn be 
controlled by still more remote influences. These, of course, 
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may lie in circumstances remote enough to have lost their in- 
dividuality in the general effect which we call ‘ character,’ 
or they may be effective in producing a more transient ten- 
dency. Perhaps the best instance of the former case is seen 
in the different reading of the word escoxt with the association 
beau (bow) by a man and a woman. The woman read 
escort immediately, while the man read it arrow just as 
definitely. An example of the second kind is afforded by the 
tendency to read the words as French or German immediately 
after reading one of those languages. This is not as good a 
case as the former, because it is impossible to say whether 
the disposition acted upon the association between the mere 
letters, or upon that between general impression and word, 
or upon the highest level of all. The three lowest stages are 
inevitable, and it is quite possible that in certain special 
eases others of the same kind could be distinguished. We 
could find, that is, many more degrees in the increasing gen- 
erality and abstractness of the factors which determine the 
association that finally result in the complete perception. 

Yet another factor whose position in the scheme is not 
quite clear is the knowledge that the subjects possessed of 
the nature of the experiments. Its effect was probably due 
to greater attention to the letters after the word had been 
suggested. It thus seems to belong outside of our general 
scheme, and to be upon the same level as the word. It 
works, 7. e., directly upon the letters, and opposes the in- 
fluence of the other more general factors which act upon these 
only through the word. 


In what precedes we have made the word the unit, the ele- 
ment of the whole perceptive process. Everything less general 
leads up to the word,everything more general leads down to it ; 
and it is itself the subjective factor which is of immediate in- 
fluence in determining what letters shall be seen. There are 
now one or two other considerations which serve more fully 
to justify and explain the important function which we have 
attributed to it. 

We have already proven that the word influences the indi- 
vidual letters, and is simultaneously effective with them in 
producing the perception. But that is not all: for the word has 
an effect on consciousness peculiar to itself and not due to the 
individual letters of which it is composed. As soon as the 
word is presented the group seems to be known ; 7. e., in gen- 
eral, definite images tend to arise in the mind and form a 
unitary complex within it. The subject is reminded of some- 
thing connected with the object which the word recalls, etc. 
A group of related ideas is immediately aroused, and gives the 
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perception a setting in mind. By it we pass from the letters, 
the single impressions, to something with a meaning for con- 
sciousness. That it is the union with some other ideas, and 
not the mere pronunciation of the word, or translation from 
visual to tactual or auditory elements that is mainly effective 
in recognition, is indicated by the fact that several times the 
subjects would say, ‘‘ I know what that is, but can’t think of 
it;’? they would have a ‘feeling’ that the word was known 
before they knew what it was. The subject 7. gavean excel- 
lent case of this kind,—which, however, started from the 
spoken word called as an association, together with a complete 
analysis. The word fireplace was exposed under the suggestion 
of andiron. The word andiron was supplemented imme- 
diately by the visual picture of a fireplace, but no word came 
to mind. The letters ace were seen, and actually suggested 
Jurnace before the rest of the word was seen to be ‘ fire- 
place.’ Here we see that the word was recognized, and gave 
rise to associations before it was itself perceived. Other in- 


TABLE XVIII. 


INSTANCES OF THE VANISHING OF LETTERS WHEN NOT 
APPERCEIVED. 


Word Shown.| Association. | Word Read. Remarks. 


disal deal “There may be something between ‘e’ 
and ‘a,’ but I am not sure.” 


braft trade art “There seemed to be a queer letter be- 
fore it.” 


hxstoxy English atom “*Atom’ was in the m!ddle; I could re- 
member nothing else.”’ 


camponiov campaniny| First statement was that the first was 
‘cam,’ but after company had suggest- 
ed itself, said it was ‘com.’ 


brnefit “Allis confusion. Remember nothing.” 


foyever forever | ‘There is a hair across the ‘r.’”’ 


chimnxy chimney | ‘‘There are some crosses, but I can’t re- 
member where they are.’’! 


nxious “Letters were ‘n 1g g ful.’ Can’t remem- 
ber the order.” 


inectirity 


1The subject made the further remark that he frequently caught himself making 
judgments in words to avoid trusting to memory. 

2 From the third to the seventh exposure vague letters were seen, but could not be 
remembered. At the seventh he said that he saw all the letters, but they disap- 
peared before he could connect them. 

The instances given in this Table are some of the more striking examples of this 
tendency for the letters to vanish. It was noticed very frequently, besides, when 
— were not completed, but it seems unnecessary and undesirable to multiply 

nstances. 
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stances were given in which the letters were all seen accu- 
rately, but it was not until some minutes afterwards that the 
word was read, 7. e., aroused other associations which 
allotted it a place in the experience or knowledge of the indi- 
vidual. There is other evidence that this process of recogni- 
tion, which we have analyzed into the origination of other asso- 
ciations, is an important if not an essential element in percep- 
tion or assimilation. (a) Numerous instances show that unless 
the letters seen are fitted into some word,they almost invaria- 
bly vanish. They cannot be remembered long enough to be re- 
peated to the investigator a few moments after the experi- 
ment has been performed. That is to say, unless the indi- 
vidual letters give rise to a word, enter into connection with 
the rest of our experience, it is practically impossible to re- 
member them. Instances of this kind are tabulated in Table 
XVIII. (0) Again, when the letters are recognized, the 
rush of recognition may be so violent that the letters them- 
selves are entirely neglected,—forgotten, or not seen at all. 
We are interested only in the word which is the unit of ex- 
perience, the smallest bit that can ordinarily find a place in 
our knowledge.. When we get this we are so little concerned 
with the particular sensations that give rise to it that we pay 
no attention to them. They are not remembered as indi- 
viduals. It is an association in which the original excitatory 
cause is not retained in consciousness, because it never really 
became a part of attentive consciousness. One link in the 
process of acquisition is simply omitted, so far as after- 
knowledge is concerned, or so far as knowledge is concerned 
at all, in the true sense of the word. The instances of this 
kind are tabulated in Table XTX. One of the best illustra- 
tions there is the overlooking of words printed in capitals. 
In the three instances mentioned it was known that the form 
of the letters was not seen at first, from the fact that it was 
seen later. Of the other eight times in which words 
printed in capitals were shown, only twice was it definitely 
stated that the word was printed in capitals. The inference 
is that the letters were unnoticed in the other six times. 

This is essentially the same phenomena that Helmholtz? 
called ‘unconscious inference.’ We cannot agree that it 
is inference; it is mere perception; and it also seems to 
be rather a perception based upon or originating from an un- 
conscious, 7. €., physiological source than an unconscious per- 
ception. It is evidently a process of the same nature as our 
space perception, as when, e. g., we get only visual 
images from tactual stimuli, and when the very complex per- 


} Physiologische Optik, 2d ed., pp. 582 f. 
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TABLE XIX. 
INSTANCES OF THE VANISHING OF LETTERS WITH APPERCEPTION. 


| | 
Subjects. | WordShown, | Association. Word Read. j Letters Seen. 
| 


biagust abhorrence disgust ee 
whenewer | | axiom axiom? 
henius when none 
fathex weather 
xnimate | animate 

eaxth earth 

climxte climate 

forengn | - foreign 

Xebxary Xebxary 

biagust - bicentiate 

aprxcxt | apricot 

iprecaton vengeance orence® 
aredibly admiraty ad(m?)iralty® 

eaxth | heaven earth none 
shabbilw genteelly shabbily shabbily? 
ABOLITION audition 
greal greek 


| FORESIGHT | —— | foresight 


| 
| 
| 
| 


ception of distance is called up by retinal disparity or sensa- 
tions from the ciliary muscle without any conscious sensa- 
tion of what is known to be its occasion. It seems, then, 


1... . St was seen at the first exposure, and nothing else, not even the general 
form of the word. The same reading was repeated four times in succession, and no 
more than one or two letters was seen at any time. It is given as a striking repre- 
sentative of the numerous times in which only a few letters were said to be seen, 
although the word was read as a whole. It is, of course, impossible to say how far 
the place of the letters was taken by the form of the word in these cases, and how 
far the letters seen were forgotten after they were seen, although probably both in- 
fluences were at work. 

2 Whenever was also in mind after the reading. 

8’The word was seen some time before the crosses were noticed. 

*This word was seen as a nonsense syllable at the first exposure; was correctly 
read at the second. The subject remarked that the letters were much clearer the 
first time than the second. 

5 Revenge was expected from the association, and the subject was so much sur- 
prised that it was not revenge, that she did not fit it into anything, and forgot what 
it was. 

6 First statement was that the word was admiralty without the ‘“‘m,’’ but before 
the report was finished ‘‘m’’ was said to have been seen. This is negative evidence 
that the subject is very uncertain about the separate letters that are seen. 

7“ Had a vague idea what word it was, and that it was the right word, some time 
before the word itself came.”’ 

‘It was not noticed that the word was printed in capitals until the third reading, 
and then only the initial letter seemed to be capitalised. 

began with a small capital. 

1°The capitals were not noticed until some moments after the word was read. 
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that we can have a sensation of so little interest in itself, and 
with associations of such great interest, that it comes to con- 
sciousness only in and through the complex process that it 
excites. (c) A third peculiar phenomenon in this connec- 
tion was the tendency to recognize words falsely. Combina- 
tions of letters which contained centrally excited sensations 
were read off and pronounced as if the word really ex- 
isted and was entirely familiar to the subject. Sometimes 
the recognition was complete and permanent, sometimes it 
was only a ‘ feeling’ that the word was familiar ; sometimes, 
again, it extended to whole words, and sometimes only to cer- 
tain letters or peculiar spellings of words. That is, two of 
the subjects would give nonsense syllables as good words, 
though they did not give any evidence that they knew what 
the word meant, or anything else in connection with it. The 
suggestion that real words were to be given was so strong 
that unfamiliar and impossible words were ‘recognized’ as 
real and familiar. It is hardly safe to draw any in- 
ferences from this bare fact, though it would seem to indicate 
that recognition was a definite process which could be set up 
by a habit, in this case the habit of reading words which 


TABLE XX. 


FALSE RECOGNITIONS. 


Word Shown. Remarks, 


caffea “Is there such a word?” the subject 
said, and remarked a moment later, 
“* Yes, I remember it now.” 


fellw felly (felloe) A moment later the subject remarked 
that felloe wasn’t spelled with a ‘y.’ 


kommonly kommonly It seemed all right at first, but later 
it struck him as queer that it 
should be spelled with ‘k.’ 


verbati verbati “T thought, at first, it was verbatum, 
then saw it was the plural.” 


kommonly kommonly Same phenomenon as with C above. 


xexter rexter ‘IT don’t seem to be familar with that 
word.” 


window aiche | ‘I thought for a moment that ache 

| Was spelled with an ‘i.’’’ (Read un- 

sd association of pane. See Table 


painxer paintker (painter)) The first remark was that ‘t’ and *k’ 
‘seemed a little run together,’ and 
then it was added, “ I thought for 
the moment that painter was spelled 
paintker.”’ 
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could be recognized.‘ Instances of this kind are given in 
Table XX. 

Besides this complicated web of subjective forces which 
mutually affect each other and show their influence in the 
final perception, we must also consider the effect of the ob- 
jective factors, the letters shown upon the screen, some of 
which have served as a starting point or foundation for this 
elaborate superstructure. They are directly opposed to the 
former, and the result of the opposition is at times apparent 
in the perception. We find in nearly every word that the cor- 
rect reading of some letter is directly opposed to many, if not 
all, the subjective influences which are at work in percep- 
tion. Here, as in those cases in which continuous physical 
forces are opposed, we should expect that one would win, or 
that both would be evenly balanced, or that their resultant 
would be some effect related to both, but different from 
either. We find the two former cases, not the last. It will 
be seen in Table X XI that in some cases the doubtful letter 
is entirely unseen, while in nearly all other cases it is read 
correctly, or its place taken by a letter in agreement with the 
remainder of the letters in the word. 

We also find results which could bardly proceed from con- 
tinuous forces. In some cases the two letters would alter- 
nate in consciousness. First one would appear, and then the 
other,—as one force increased or diminished in strength. 
Again, in some cases both letters would be seen continu- 
ously ; so that the word contained an extra letter. All these 
cases are taken from Table XXI, which summarizes the 
peculiarities due to this opposition. 


TABLE XXI. 
A. BoTH CENTRALLY AND PERIPHERALLY EXCITED SENSATION 


Subject. | Word Shown. Association, bb Remarks. 


M. painxer eeaeanesn paintker | See Table XX. 
dangwr fear dangewr | 
fxotbxll baseball football There is also a “ g’’ somewhere. 


fxotbxll baseball football There is ‘‘z”’ extra somewhere. 


kommonly kcom.... 
quaintlo quaintley 


besidn | besiden 


. Titchener, ‘‘ An Outline of Psychology,” §§ 70-72. 
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B. ALTERNATION BETWEEN CENTRAL AND PERIPHERAL 
SENSATION. 


Subject. | Word Shown. Association, Word Read, Remarks, 


M. hixtoxy “The third letter alternated between 
| ‘a’ and ‘s.’” 


H. dulpably ° culpably (‘The first letter alternated between 
| ‘d’ and ‘c.’ Don’t know which 
it was.” 


xexter | dexter “The first letter seemed to be ‘4d,’ 
} ‘t.” ‘i’ and ‘k,’ one after the 
other. One letter seemed to be 


over the other and change into it.”” 


redluze | | recluse “Seemed to be redluze at first, but 

| when the word recluse came, the 
‘d’ seemed to melt into ‘c.’ 
and‘l’ made the 


C. BALANCE BETWEEN CENTRALLY AND PERIPHERALLY EXCITED 
SENSATIONS. 


Subject. | Word Shown. Association. Remarks. 


M. kommonly | ordinarily commonly | ‘‘But I can’t make out the first 
letter.” 
| fashxon fashion “* Didn't see the ‘i.’” 
| 
| dulpably guiltly | culpably was not clear.” 


Cc. soldoer civillian | soldier “The ‘i’ is not clear.” 


We must remember that in the greater number of cases in actual 
experience, all of these factors, which 'are present, are working 
together, codperating to produce the general result. Thus in 
ordinary reading the words are correctly spelled, so that word idea 
and letters are at one, and associations with the preceding con- 
tents, together with the general trend of the meaning, both aid the 
visual formin calling up the proper words, and secondarily the 
proper letters. 

We may now ask how the perception of the word is related to 
perception in general, e. g., to the perception of a definite visual 
object. It seems quite easy to pass from one case to the other ona 
priori grounds, though we have not subjected the question to spe- 
cial investigation. In an object we have the general form, and a 
few details, in place of the Outline of the word and certain of the 
letters. The total object takes the place of the word, and the 
other processes are the same as before. We have associations be- 
tween the separate parts, under the domination of the unity of the 
object, which is itself determined by general experience. There is 
one function which the word still retains in perceiving a ——_ 
object; it gives definiteness to the perception, and connects with the 
remainder of consciousness.' What we have said previously of this 
function in the recognition of words is also true of it here for the 
finality of the verbal associate. 


1 Cf. Titchener, * Outline of Psychology,’ pp. 198 f. 
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SECTION 4. GENERAL THEORY AND RETROSPECT. 


We may now turn back to consider how our own formula- 
tion of this perceptive process differs from that given by 
Wundt and summarized in the first two Chapters. The con- 
crete process which most nearly resembles that investigated 
by us is assimilation, the second form of simultaneous asso- 
ciation. In the external description of the process we are in 
complete accord with Wundt'; but in the analysis of what 
lies behind the phenomena we differ from him very con- 
siderably. Wundt reduces the process to an associative 
part-process of identity between the parts first seen and let- 
ters of the correct word, and an associative part-process of 
contiquity between these letters of the correct word and those 
usually combined with them to form the entire word.” Ap- 
perception is present only in the passive form in which the 
objective or mechanical factors are alone determinant. We, 
on the contrary, have reduced association to a very subordi- 
nate place, and find active apperception to be the truly con- 
trolling factor. 

The first point to be justified is the omission of association 
by identity. We are unable to ascribe to identity any con- 
scious place in simultaneous association. In successive as- 
sociation, as we have seen,* the identical element is the ele- 
mentary process which acts as the hinge, the bond of union, 
between two total processes. It is the unit that persists from 
one state of mind, and gathers about itself the new elements 
for another state of mind. But we have in simultaneous as- 
sociation only what corresponds to a detached link from this 
chain. How the element that forms the centre or core ofthis 
process comes into consciousness upon the reproductive side 
lies beyond the reach of introspection, so far as we have been 
able to apply it. The part-process of identity may serve 
as a mental translation of cerebral mechanics; but it is not 
itself—at any rate, in the case of so habitual an assimilation as 
the reading of words—a conscious process. Moreover, the 
identity process, whatever else it may be, is not of the same 
kind as the association by identity in the successive associa- 
tion. 

Further: we have found in regard to association in gen- 
eral that it is but one of many factors in determining the 
word to be read. Reduced to the mere contiguity of letter 
to letter within the word, to which Wundt ascribes such an 
important place, association is actually unimportant, though 


‘See pp. 332 f. 
*Bemerkungen zur Associationslehre, Phil. Stud., VII, pp. 340 f. 
3See p. 333. 
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potentially all-important. It has been shown that only in a 
very few cases has this association been strong enough alone 
to determine what sensation shall appear, while usually it 
merely codperates with other factors which tend in the same 
direction, and very often a strong association is overcome by 
a weaker, with which the other more general factors are in 
cooperation. 

Far more important than the difference in regard to asso- 
ciation, however, is that between the presence and absence 
of active apperception. We have but to compare our results 
with Wundt’s description of the complex he designates ‘ ap- 
perception’ to see how fully and completely they agree. (1) 
We noticed that the letters only become clear and dis- 
tinct when the word comes, when they are read; previously 
they are vague, indefinite and uncertain. (2) At the same time 
the sense of relief is strongly apparent on reading. This is 
substantial evidence for the presence of previous strain sen- 
sations with their affective tone. And remarks of the sub- 
jects made during the experiments were in themselves suf- 
ficient evidence for the presence of both. (3) More gener- 
ally, we have found that each perception or reading is condi- 
tioned in its nature by very much of the preceding experience 
of the subject ; so that the process partakes of the very gen- 
eral character of apperception, that it tends to form a unit of 
the entering sensation and the remainder of our experience. 
Besides these most important attributes we have almost the 
complete list of minor accompanying phenomena. The word 
is preceded and accompanied by numerous more or less dark 
ideas, and the completion of the process is necessary for the 
words to be retained in memory. All the characteristics of 
apperception in its most developed form are present in the 
simple act of reading a word. There can, then, be no doubt 
of the essential identity between the group of phenomena we 
have been investigating and those to which Wundt gives the 
name of active apperception. 

If, now, assimilation, the most important of the asso- 
ciative connections, is under the immediate control of active 
apperception, it is necessary to examine the other forms of 
associative and apperceptive connection with a view to de- 
termining the differences between them. This can best be ac- 
complished by considering the concrete instances in the dif- 
ferent classes. As instances of associative connection we 
have the fusion of tones in a clang, ‘ associative synthesis’ ; 
the reading of a word, ‘ assimilation’; and a space percep- 
tion, the union of elements from different sense modalities, 
‘complication’. Subjective rhythm, the different stages in 
the formation of a compound word, and the concept, are given 
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as instances of apperceptive connection.! It is at once appar- 
ent that these two classes do not differ in any of the attri- 
butes characteristic of apperception. One is not necessarily, 
or even usually, clearer, accompanied by more intense strain 
sensations, more easily retained in memory or more unitary 
in character than the other. This first impression is con- 
firmed by closer analysis. 

For purposes of discussion all the forms can be reduced to 
two general classes. (1) Complications are practically as- 
similations in which the supplements come from a sense 
modality other than that which furnished the original periph- 
erally excited sensations, as when a visual impression is 
supplemented by a tactual, to give the idea of an object. 
This sort of supplementing happens in practically every in- 
stance of perception. In our own experiments we saw that 
the word was frequently a tactual idea, called up by and as- 
sociated to a visual impression. Assimilation and complica- 
tion, then, can be considered as one, so far as apperception 
is concerned. (2) We have.already? ruled out the combina- 
tion and transformation of words (‘agglutination’) on the 
ground of the complete dissimilarity of the material worked 
upon from that ordinarily present in the other groups. The 
process, too, is entirely different. The changes in language 
are due to slow growth during the history of the race, and 
only slightly, if at all, the work of any individual conscious- 
ness. It does not seem safe to reason from these very gen- 
eral products of the mind to special processes, unless we can 
follow the connection in much greater detail than is possible 
at present. So far as we can see, however, ‘assimilation ’ 
would cover these cases also.—We have left, therefore, the 
clang as opposed to rhythm, and assimilation as opposed to 
the concept. Now (3) clang and rhythm (‘associative ’ 
and ‘apperceptive synthesis’) are evidently not on the 
same level. A clang is a mere abstraction, an element out of 
its setting. We never find it in the concrete except as part 
of an assimilation, and it is only as the basis for the higher 
and more complete process that it has any real existence. 
The union between the tones themselves, is, probably, as en- 
tirely physical as that between the letters in the words that 
were used in our investigation. They never come to con- 
sciousness without being supplemented and united with other 
elements ; they lie below the level upon which apperception 
is effective. The connection, of course, can be regarded as 
‘associative,’ but it never comes to consciousness until it 


Cf. Chapter IT, §§ 1 and 2. 
*P. 387. 
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reaches the higher stage. That it is, then, subject to apper- 
ception is shown by the facts connected with the hearing out 
of overtones, etc. Rhythm, on the contrary, stands on the 
higher level. It is a concrete process. Previous experience 
has usually given us successive sounds and their concomi- 
tant movements in varying intensities. Consequently we 
tend to hear all successions of sounds in some pattern, just 
as we tend to see all groups of letters as words. And the 
nature of the rhythm changes with the circumstances of the 
moment and the previous history of the individual, just as the 
changes in the letters are subject to these more general condi- 
tions. Wundt in this case, then, has been opposing an ab- 
straction to a concrete process, or a subordinate constituent 
of a conscious fact to a conscious fact itself. (4) The concept 
and the assimilation are identical for psychology. We havein 
the concept, according to Wundt, a definite idea, which can 
change into and so represent any one of several ideas.1 The 
same is true of the word that was read from the screen. We 
found numerous instances of the manner in which more or 
less definite images grouped themselves about the word when 
it was apperceived, and formed part of the whole of which 
it was the core. That several different ideas in varied set- 
tings could and did come up is sufficient to characterize the 
combination as a concept. The logical concept, 7. e., differs 
from the simple perception only in the fact that in the former 
case emphasis is laid upon its value as a representative of 
different objects rather than upon its psychological nature. 
Nor can the often raised objection that the concept is more 
general than the percept serve psychologically to differen- 
tiate them in kind. When, for instance, the word ‘horse’ 
is read and the reading is accompanied by ideas of horses at 
different times and places, it is just as much a concept as if 
the word is seen so imperfectly that no such associations are 
found, and the general term ‘ word’ comes with the idea of 
various more or less definite words in other settings. Both are 
apperceptions ; it is only that the control exerted by the gen- 
eral elements is more adequate in the former case than in the 
latter. 

Of concrete simultaneous connections we have now left but 
one form, which includes all the others. And this is in 
every case the effect of an external stimulus which arouses 
numerous associates under the influence of external and in- 
ternal conditions effective at the moment, and which may be 
traced to past and present experience. The differences that 
have given rise to Wundt’s classification are not due in any 


1 Pp, 334 f. 
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degree to apperception, and several of them are foreign to 
the nature of the mental process as such. 

The question of the relation between successive association 
and apperception is beyond the range of our experiments ; 
but analogy and the experience of every-day life show that 
here, too, the differences either do not exist, or are not corre- 
lated with any differences in the amount or kind of 
apperception. It was pointed out in the course of our 
earlier discussion (Ch. II, § 1) that successive associations 
were but series of assimilations acting upon a central core re- 
tained from the preceding mental state. It is altogether prob- 
able, then, that apperception enters here as strongly as where 
the original impetus is given by an externa! stimulus, though 
the problem at present lies beyond the realm of experiment. 
We should expect that when the whole process is due to 
what we have called the subjective factors, the more gen- 
eral elements are more effectually operative than in per- 
ceptions of an external object : and introspection confirms this 
inference. It is also very evident that the course of connec- 
tion between the different assimilations is controlled by the 
more general factors. This is confirmed by every-day ob- 
servations. The course of a man’s thought under given cir- 
cumstances varies with his experience, recent and remote, his 
education and his character. Even in reveries and dreams 
we can trace the effects of surroundings and disposition.— 
Successive ‘associative’ connections, that is, almost cer- 
tainly involve apperception. 

The first of what are called the successive apperceptive con- 
nections is judgment. Wemust, however, agree with certain 
modern logicians that many of what are usually termed judg- 
ments are, psychologically, simultaneous, not successive pro- 
cesses.! It is fundamentally a mere concept. The exigencies of 
language alone are responsible for its apparent successiveness. 
When, e.g., I see from the window a man walking in a certain 
direction, the image of the man, together with the direction 
he is taking and the whole setting of the picture, brings up the 
idea of the University buildings. The process is as much one, 
psychologically, as the idea of a stable when the word horse is 
read. In order to convey this picture to others I must break 
up the whole in the statement, ‘‘ That man is going toward the 
University.’’ It is necessary to give each of the parts a sep- 
arate word ; and the fact that sounds must be successive is 
the only reason for separating the unitary complex in this 
way. To argue from this to the conclusion that the judg- 


1Cf. B. Bosanquet, “‘Logic,’’ I, pp. 80f.; F. H. Bradley, ‘“The Princi- 
ples of Logic,” p. 12; H. Lotze, ‘‘ Logic,’ I, pp. 59 f. 
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ment is always a peculiar process, is to raise a defect of lan- 
guage to the plane of a psychological law. It would be going 
beyond our brief, and also far beyond our powers, to develop 
a complete and detailed psychology of logic. But the above 
would indicate that the solution of the question lies in great 
part in the necessities and limitations of expression, and in 
the objective reference which logic must see in all mental pro- 
cesses. For psychology proper these differences do not hold. 


While by far the greater number of our daily judgments are not 
judgments at all, in any peculiar sense, but mere assimilations or 
concepts, which take the form of judgment, there are at rare inter- 
vals processes in which active apperception is again at work upon 
the developed concept, and forms from it a successive process under 
the influence of the most general factors. This may be regarded 
as the prototype of the abridged judgment we have been dis- 
cussing. As applied to real judgment, the previous description 
is, therefore, not quite correct. True, the succession does not lie 
where the older psychologists and grammatical logicians put it,— 
between subject and predicate; but the process is none the less a 
process which is consummated in stages by succession. Cf. Wundt’s 
Logik, II, pp. 155 f.; Titchener’s ‘‘Outline of Psychology,” pp. 205 ff. 


We are now in a position to formulate a scheme of psy- 
chology upon the side of intellect. (1) As the element ofall 
cognitive states stands the sensation; admittedly an abstrac- 
tion from concrete reality. (2) Next in order comes the idea, a 
compound or complex of sensations: this is also an abstraction. 
(3) The simplest form of connection between ideas is that of 
the association, which is, again, in no sense concrete. (4) 
Above association stands apperception ;—yet another abstrac- 
tion representing the influence of general experience in con- 
sciousness, just as association represents the influence of 
particular idea upon particular idea. (5) The first concrete 
conscious process, and the process from which all these forms 
have been abstracted, is the assimilation or perception. This 
includes Wundt’s associative synthesis, assimilation and 
complication, 7. e., all of his associative connections, as well 
as the apperceptive connections of apperceptive synthesis, 
the concept, the greater part of what are known as judg- 
ments, and probably agglutination also. (6) Beyond these 
simultaneous processes we have the successive chain of as- 
similations, and (7), at the highest stage of all, the true 
judgment. 

All the concrete processes may be regarded as made up of 
sensations and ideas connected and unified under the influ- 
ence of the very complicated interaction between association 
and apperception. Our answer to the problem of the re- 
lation between association and apperception, set in the intro- 
duction, is that both processes are artifacts, fictions, intro- 
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duced to explain the course of consciousness in the concrete ; 
that both are the results of inference; and that association, 
in our sense of the term, is subordinate to apperception, and 
of far less importance than apperception for the production 
of any mental state. Although we have thus rejected for 
psychology many of the distinctions usually drawn between 
various forms of connection on the intellectual side of mind, 
we do not mean, however, thereby to recommend any change of 
the terms in current use. For pedagogical purposes, and to ans- 
wer the needs of every-day life, distinctions within what we 
have called the assimilation or perception are very necessary. 
A perfectly good theory of the intellectual processes can be 
built up with association alone as ferminus technicus, or with 
association and apperception together, provided only that the 
words are correctly interpreted. Our purpose is simply to 
insist on the one hand that conscious processes and their con- 
nections are not so simple as is usually supposed, and on the 
other that what are ordinarily known as the ‘higher’ and 
‘lower’ processes are not different in psychological structure 
and mode of composition. Wundt’s classification ‘ works,’ 
and serves a useful end; our one serious criticism upon it 
under this head, is that it is not intrinsically psychological, 
and that its logical basis ought therefore to be made explicit. 

In the preceding discussion we have intentionally avoided 
the introduction of any controversial use of the ‘ uncon- 
scious,’' and of Meinong’s doctrine of ‘fundierte Inhdilte.’? 
It would be well worth while to work over the results of our 
inquiry from other standpoints than that actually adopted ; 
but the investigation would require far more space than is 
now at our disposal. 


Mr. Stout’s doctrine of apperception’ is in many respects very like 
our own, and it may be well to indicate briefly the points of simi- 
larity and difference. Perception for Mr. Stout consists in the re- 
ception of asensation into a ‘system,’ and apperception is the gen- 
eral term that covers the interaction between system and presen- 
tation or between two or more systems. The system, so far as it is 
conscious, is a unified group of sensations, and corresponds essen- 
tially to our ‘perception’ or ‘assimilation.’ We have no criti- 
cism to offer on the description of the effects and conditions of this 
complex process. The term ‘system,’ however, is also used by 
Mr. Stout to cover the forces which control the formation of the 
unitary group. The double use corresponds to the two meanings 
of apperception which we noted in the first Chapter of the present 
paper. The word is first applied to the force that directs percep- 
tion, and then to the conscious product of this direction. ‘Systems’ 


1Cf., e. g., Kiilpe, ‘‘ Outlines of ner.” p. 291; Lipps, 
Grundtatsachen des Seelenlebens, pp. 125 ff 

2 Zeit. f. Psych. w. Physiol. d. Sinn., Bd. VI, . 340 ff. and 417 ff. 

3“Analytic Psychology,’’ Book il, Chaps. - VIII. 
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are said to lie unconscious in the mind, and to receive and modify 
the presentation that finally enters into the‘ system.’ This apparent 
identification of result and condition seems to give rise to con- 
fusion in terminology, and tends to obscure the mechanism of the 
total process. It affords us no adequate idea of the play of forces 
involved. A second term could easily be found for the underlying 
dispositions which govern the formation of the conscious ‘sys- 
tem’ that would not carry with it any such doubtful implications. 
The remainder of the scheme of the intellectual processes is prac- 
tically the same as our own so far as we can learn from a cursory 
examination, though the details are worked out much more fully. 


There were a large number of misreadings of words during 
the experiments which could not be classified in any of the 
usual ways, and for which we could give no explanation. They 
must be regarded as due to events in the life of the subject 
that lay beyond the observation of the experimenter. It is, 
of course, not surprising that we were unable to trace ail the 
forces at work, when we consider the comparatively short 
time that the subject was under observation, and how much 
of character is due to the experience in the remoter part. 
These cases are collected in Table XXII. They number 
(167) almost half of the entire number of misreadings. It 
may be well to compare them with the total number of experi- 
ments. Weused 155 different words altogether, and made with 
these over 3,000 experiments. Not all, of course, gave defi- 
nite results. Of the whole 3,000, 1,570 were either read as in- 
tended, or read correctly, so that they could be considered in 
the numerical Tables; and in 330 instances another word than 
that intended was substituted for the word shown. About 
eight per cent. of the entire number of readings, that is, were 
due to causes not given in the experiment itself, and to con- 
ditions that could not be traced by the experimenter. 

The reader will doubtless tind words in this Table which 
admit of an explanation that has escaped our own notice.. We 
have thought it best to err, if at all, on the side of conserva- 
tism. 


SUMMARY. 


Our problem was to investigate the nature of certain com- 
pound processes which Wundt has classed under the two 
heads of associative and apperceptive connections. We anal- 
ysed experimentally the psychological processes involved in 
the reading of a word, an assimilation; and compared the 
factors which we found operative in it with those that are 
present in the other forms of connection. 

Our experimental method consisted in the presentation of 
words containing misprinted letters. The factors concerned 
in reading fall into two great groups, subjective and objective. 


TABLE 


XXII. 


UNCLASSIFIED MISREADINGS. 


Word Shown, 


Association. 


Word Read. || 


| 


Word Shown, 


Association. 


Word 


gossi 
mecroscope 
eanth 


rtful 
manscript 
forxibly 
aredibly 
uvermore 


telltale 
telescope 
sky 
H. 
ingenious 
book 
vi et armis 
truthfully 
eternity 


chxmnxy 


forever 
house 


reginent 
Jxnxary 
Sextexbex 


bossom 
latferly 
appxe 


pxinter 
aemotely 
lrustily 


| 


company 
November 
August 
flower 
lately 
pear 
artist 
distantly 
trustworthily 


WwW. 


Word Shown. 


Word Read, 


goose 
horoscope 
zenith 


truthful 
narcotic 
furiously 
reliably 
unnecessary 
emerging 


everlasting 
opening 
awning 
restaurant 
February 
October 


bloom 
carefully 
spike 
thinker 
velocity 
faithfully 


Word Shown, 


favox 
onother 
diapram 
disase 
fellw 
gossi 
ovenage 
biagust 
foyever 
hasitation 
cxmmonly 
forxibly 
somewhat 
regether 
lrustily 
urgemtly 
downwark 
xebxuary 
rxtixa 


xeduxla 
xexter 
hxsbxnd 


inxpedient 
imrovement 
ecently 
cxmmonly 
aredibly 
forxibly 
latferly 
eath 
evory 
heroditary 
xouxe 
ramrob 
hixtoxy 
quxntxty 
appxe 
campaniov 
greal 


aemotely 
inwrdly 
sidexise 
whenevxr 
whatevea 
regether 
kommonly 
oulright 
ordnary 
xover 
bxnker 
clexer 
dexence 
favox 
ctaze 
cottrn 
heavilo 
rtful 
disal 
eath 
grade 
fellw 
ovenage 
foyever 
feathr 
xouxe 
xebxuary 
Sextexbex 
sendeuse 
teachor 


incandescent | 


increment 
elegantly 


uncommonly | 


incredibly 
foreignly 
jaggedly 
sixt 
sorry 
heterodoxy 
mouse 
raggot 
hickory 
humility 
people 
astronomy 
real 


anomaly 
warily 
sideways 
whereupon 
whatsoever 
regular 
heavenly 
allright 
scenery 
never 
barrier 
clear 
defiance 
fever 
assize 
custard 
danville 
restful 
disable 
earthen 
degrade 
awfully 
outrage 
whenever 
feature 
azure 
auxiliary 
Shakespeare 
condense 
anchor 


clexer 
dexence 
onother 
chwter 
evory 
diapram 
cottrn 
besidn 
nxious 
disase 
cutom 
cotlego 
wxnxer | 


|| FABRICATE 


pertrtor 
red!uze 
infxnitx 
ztubent 
fellw 


lrustily | 
mutright | 
oulright | 
vautious | 
remotelk | 
bxnker | 
downwxrd | 


T. 


monopolict 
forxibly 
downwark 
shabbilw 
mutright 
somewhat 
gratefal 
ramp 
grade 
appxe 
hopoful 
thoxsxnd 
clixate 
heavilo 


clover 
safe.... 
mother 
shutter 
envoy 
ivory 
decorum 
cottage 
lesson 
noxious 
dissect 
outlook 
cottage 
tinker 
refrigerator 
praetor 
realize 
intermit 
resident 
folly 
jelly 
density 
sunlight 
sunlight 
various 
remodeling 
buckler 
downright 


surplice 
forkily 
dominant 
ablish 
intrigant 
semblance 
accidental 
camp 
degraded 
spoke 
chrystal 
inkstand 
eliminate 
heavilie 


M. 
grattitude 
the same 
sketch 
illness 
companion 
telltale 
mean 
loathing 
eternal 
doubt 
usually 
vigorously 
slightly 
connected 
confidently 
strongly 
upward 
January 


spinal cord 
paper 
father 


monopolict 


| 
| 


| inwrdly 
exmmonly 
| imrovement 
ovtright 
kommonly 
nowadxys 


lrustily 
uvermore 
vautious 
wellnich 
mutright 
neligence 
immensx 
chwter 
clixate 
braft 
immensx 
ctaze 
evory 
favnr 
heavilo 
eath 
disal 
besidn 
reglnent 
soldoer 
tomblo 
xover 
eath 
biagust 
henius 


harm 
probable 
disprove 
death 
friendship 
gross 
evening 
bigamist 
evermore 
habitation 
casually 
formally 
seemingly 
regulated 
restfully 
arrogantly 
earthward 
Kalendar 
spectacle 
catina 
neurility 
heresy 
bankrupt 
church 


Word Read. 


osmopolitan 
intensity 
seasonly 
informerly 
overhanging 
homology 
hereunto 
merchant 
towards 
legislative 
overseer 
virtual 
wellright 
nutritioa 
intelligence 
tincture 
charter 
nitrite 
trait 
locomotive 
stagg 
syrup 
fervor 
silver 
satin 
dread 
beautiful 
treatment 
negligent 
sudden 
trouble 
rover 
bath 
bigamist 
helpful 


| | 
| 
| 
| | | 
| eye 
i | 
a | | chxmnxy | stone € 
|| WordRead. |} Word Shown. 
| | 
| 
| | 
| | = 
| 
| | 
| | 
| 
1] 
| | | 4 
| 
| 
| | | | i 
| 
| | 
| 
| 
| 
| 
| | | 
| 
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The former make for completion of the letters seen, in accord- 
ance with the usual connection obtaining between letters, the 
nature of the word, and certain more general conditions of 
consciousness ; the latter are derived from the letters them- 
selves, and make for a literal reading. The following points 
were investigated : 


I. Value of objective factors. 

(1) The value of the letters as opposing or aiding the 
completion of the word varied : 

(a) with their position in the word ; 

(6) with the character of the letter. 

(2) The effectiveness of the different kinds of change in a 
letter to prevent the completion of the word stood in the order: 
omitted, substituted, blurred. 

(3) The length and form of the word tended to call up a 
word directly. 

II. Analysis of subjective factors.—The subjective factors 
form an ascending series, from least to greatest generality, in 
which the higher work upon those next beneath. 

We have: 

(1) the association between letters in the word ; 

(2) the word as a whole, derived by association from the 
fleeting general impression of length, form and the first let- 
ter, under the control of 

(3) the more remote factors : 

(a) an associated word called just before the word to be 
read was shown ; 

(6) the preceding word in the series ; 

(c) an earlier suggestion (this is valid only when several 
successive exposures were made); 

(d) a word the subject had spoken or intended to speak 
immediately before the exposure ; 

(e) interesting events of the preceding day ; 

(f) the work of the preceding hour ; 

(g) the general disposition of the subject, which deter- 
mined the way in which a called word of ambiguous meaning 
was understood, and so its effect upon the reading of the 
word shown ; and 

(A) the subject’s knowledge that the words contained mis- 
prints. 

IIl. Evidence of struggle between the two sets of factors 
was found : 

(1) in the mutual cancellation of the different letters de- 
manded by opposed factors ; 

(2) in the alternation between two letters ; and 

(3) in the persistence of both. 
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IV. Subjective and objective factors were found to pos- 
sess characteristic attributive differences. 

V. The word gave rise to certain peculiar effects upon con- 
sciousness. 

(1) It fixed and made definite the letters, and seemed to 
connect them with the whole of consciousness ; 

(2) unless the letters were formed into a word, they could 
not be remembered ; and 

(3) in some cases, when the word was read, the letters 
were not perceived. 

VI. Our general theoretical conclusion is that the same 
factors are involved in a great many of the forms of intel- 
lectual connection usually distinguished by psychologists ; 
and that if the classificatory schemes in current use are to be 
retained, their retention must be justified on other than psy- 
chological grounds.* 


‘We are now engaged upon an analysis of the psychology in- 
volved in the modern logic from the standpoint of this investiga- 
tion. 
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MINOR STUDIES FROM THE PSYCHOLOGICAL LAB- 
ORATORY OF LELAND STANFORD, JUNIOR, 
UNIVERSITY. 


COMMUNICATED BY F, ANGELL. 


COMPARTIVE OBSERVATIONS ON THE INVOLUNTARY 
MOVEMENTS OF ADULTS AND CHILDREN. 


By MILo ASEM TUCKER. 

There is but little available literature upon involuntary 
movements. Stricker, Lehmann, Féré and Jastrow give 
some facts bearing either directly or indirectly upon the sub- 
ject. 

Stricker’s observations, in general, are too well known to 
need citing here. He calls attention to the influence of the 
representation of moving objects. By remaining quiet and 
imagining that he moved, he experienced a sensation in those 
muscles involved in the actual movement. 

A further statement of Stricker’s is that his remembrance 
of motion of inanimate objects is mostly associated with feel- 
ings in the muscles of the eyes. ? 

After describing many experiments, Stricker says that he 
cannot picture to himself any motion without calling into 
play, by that means, through the centrifugal impulse, the 
actual muscular feeling. * 

Lehmann says: ‘‘ The execution of a certain motion re- 
quires a comparatively strong concentration of attention on 
the idea of the motion and suggested motions take place only 
in the deeper stages of hypnosis.’’* He then draws a distinc- 
tion between concentration of attention on the perception of 
motion and kinesthetic ideas. He says, ‘‘So long as I per- 
ceive and desire to perceive sharply, my attention is directed 
to the sensory apparatus. . . . If, on the other hand, 


1 Stricker, ‘‘ Bewegungsvorstellungen,”’ p. 12 ff. 
*Tbid., p. 17. 

3 Ibid., p. 27. 

‘Lehmann, Die Hypnose,” p. 166. 
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I desire to execute a motion, then my attention must be 
turned from the sensory apparatus to that part of the sen- 
sorium where ideas of motion arise.! 

Féré, on the other hand, experimented with a dynamom- 
eter. He says that the mass of his observations indicates 
that each time the cerebral centre enters into action, it starts 
the excitation of the whole organism, by a process still unde- 
termined ; and when we say the brain thinks, it is the whole 
body which enters into activity. ? 

Jastrow, using his automatograph,* found the following re- 
sults: First, a general tendency for the hands involuntarily 
to follow, sympathetically, the movements of the eyes in 
glancing along rows of colors or points. Second, a move- 
ment of the hands toward stationary objects to which the at- 
tention was directed.° Third, the movements toward the 
front and toward the body were more favored than toward 
the rear and away from the body.® Fourth, a tendency for 
the hands to move sympathetically with rhythmic motions.7 
Fifth, a variation in results with the individuals and the 
sense organ engaged. 

The apparatus with which the present investigations were 
made, is practically Jastrow’s automatograph, with a slate 
substituted for the upper glass plate. The balls on which the 
upper plate rested were balls used for bicycle bearings. 

The number of reagents tried by Jastrow and the propor- 
tion of cases which he called ‘‘ typical ’’ are not stated in his 
investigation. A more serious criticism is that any spon- 
taneous tendency the hand might have to move in a given di- 
rection, was not previously determined. Before one can 
predicate anything in regard to the influence of representa- 
tions of motion, it is first necessary to ascertain whether the 
muscles have a tendency toward motion in any given direc- 
tion. For the purpose of determining and estimating this 
last point as well as for marking the general tendencies of 
motion, what may be called the field of movements, for the 
hands may be considered as a circle. The horizontal and 
vertical diameters were used as dividing lines. The semi- 
circles above and below the horizontal diameter may be des- 
ignated the positive and negative field respectively, and the 


1 Ibid., p. 170. 

*Féré, ”& Sensation et Mou vement,’’ p. 25. 

3 Jastrow, AMERICAN JOURNAL OF PSYCHOLOGY, IV, p. 398 ff; V. 
223 ff. 

* Ibid., IV, pp. 400-1. 


*Ibid., 405, p. 
6 
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*Tbid., pp. 400, 404. 
6 Tbid., p. 407; V, p. 427. 
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semi-circles to the right and left of the vertical diameter, the 
right and left field respectively. A record of angular degrees 
of movements was also kept. 

Practically, like directions were given to all reagents. A 
seat was taken at the table upon which the apparatus was 
placed. The finger-tips of the extended hand were placed 
lightly upon the upper surface, at a convenient distance from 
the body, that is, at a distance where the reagent was not 
conscious of any muscular strain. The arm was not per- 


TABLE I. 
ATTENTION DIRECTED TO SOME STATIONARY OBJECT. 


Number of reagents: Adults, 18; children, 13. Number of 
Adults, 367; children, 164. 


| 
| ADULTS. | CHILDREN. 


Position of} Hands | 
Object. | Used. | 
} | 


} 


Field. 
Positive 
Field. 
Negative 
Field. 


Negative 


| Both | 
Front | Right 
| Left | 


wb 
ao @ 
po 


Both | 
Left Right | 
Left | 


ou 


Totals 


Totals | 


Both | 15 
Right | Right| 15 
Left | 19 


~ 


@ 


Totals | 49 


Es | les | 23 
| | | BE 
35 | | 12 | 43 
26 | | 13 | 8 
24 | | | 
| | | 
| | | | | 
8 | 73 | 69 | 89 || 2 | mm | 32 | 38 
| | 
20 | 14 | 16 | 18 || 5 n| 6 
| | 
19 | 17 | 21 | 15 || 2 10 | 6 
16 | 17 | 18 | 15 | 4 | 7 | 9 
| | | 
| 13 | 10 | 23 ||} 5 | m | 5 | 10 
| 
| 21 | 1s | 18 | 1 | u | 4 
| 18 | 10 | 27 || 2 2 | 14 
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mitted to touch at any point, but to remain in a comfortable, 
forward position. No attention was to be given to the hand, 
apparatus or other objects about the room, except to such as 
were especially named as objects of attention. The reagents 
were always ignorant of the purpose of the experimentation. 
Each reagent was questioned afterwards regarding the work. 
The movements were generally unconscious, and only those 
that could fairly be called involuntary were counted. 


TABLE II. 
CONSTANTS: ATTENTION NOT DIRECTED TO ANY EXTERNAL 
OBJECT. 


Number of reagents: Adults, 18; children, 25. Number of cases: 
Adults, 314; children, 209. 


| 
ADULTS. || CHILDREN. 
| 


Position of 
Hands.* | 


Positive 
Field. 
Field. 

Left 

Positive 

Field 
Right 
Field 


Negative 


12 
12 


22 


Totals | | 46 | 


| Both 15 | 14 | 14 
Il | Right} 20 | 19 | 20 
Left | 15 | 20 | 24 


20 38 


Totals 50 | 53 58 


| 
| 
| 


*Arms forward; I, near body; II, moderately extended; III, full length. 


| 
| 
Used. | 
| | | 
| Both | 21) 10 | 14 | 17 | 8 | 14 | 16} 6 
I |Right} 23 | 15 | 25 | 13 | 4/19 | 18 5 i 
| | | | | ra 

| Lett | 17 | 22 | 12 | 27 | 7 | 18 | 12 | 13 
| | | Ai 
Totals a | | 67 || 19 | 51 | 46 | 24 
7 15 | 14 | 8 
II | Right | 20 | 17 | 25 | 8 | 14 | 18 4 
i 
| | 17 | 18 | 13 21 8 17 
| | 
| 
19 | 50 | 40 | 29 ; 
| | 
| | 8 if 
8 | 17 | 16 | 9 i 
| 
| 4] i} 7 | 15 
| | 
| | 32 
| | | 
a 
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In determining the physiological tendencies of the hands 
toward motion in any direction, the thoughts of the reagents 
were necessarily turned towards things that had no connec- 
tion with ideas of motion of the hands or body. Accordingly, 
in getting at these ‘‘ constants,’’ as we may term them, the 
reagent conjugated French verbs, recited the multiplication 
table, hummed songs, or in the case of children, counted 
aloud. During this time the hands were held in the three 
positions indicated in Table I, to see what the difference 
would be, if any, in the results. 

From Table I, it may be estimated that for adults there 
were 51.5% of the movements in the positive or forward field, 
while 48.5% were in the negative field. For children, the 
entire movements in the positive field were only 26.9%, while 
those in the negative field were 73.1%. 

From Table II, representing constants, that is, spontaneous 
movements of the hands, we see that the total movements for 
adults in the positive field were 53.8%, while those in the 
negative were 46.2%. For children the corresonding move- 
ments were 27.8% and 72.2% respectively. The similarity 
in the movements between the times when the attention was 
directed and when it was what may be called distracted, is 
very striking. See Tables I and II, also Figure 1 of the Plates 
at the end of the article. 


TABLE III. 


TABLES I AND II COMBINED AND CONDENSED. 


Number of reagents: Adults, 36; children, 38. Number of cases: 
Adults, 681; children, 373. 


ADULTS. CHILDREN. 


Hands Used. 


Positive 
Field 

Positive 
Field. 

Negative 
Field. 


=) 


Both 


ve) 


Right 
Left 


271 171 


| 
| 


In Table III, the results of the preceding series have been 
combined and condensed. The movements, though more in 


Totals 358 366 
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$3 | 
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a 123 | 117 | 147 | 93 | gs | om | 86 | 36 
108 | 121 | 76 | 153 25 43 | 85 
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number, remain practically the same. For adults, the move- 
ments in the positive field are 52.5%, and in the negative 
field 47.5%, while for children in the same respective fields 
the movements are 27.3% and 72.7%. 

On examining these tables, one is impressed with the simi- 
larity of the movements in the right and left fields. Nearly 
the same results are to be seen in Tables I, II and III, 
but in Table IV the comparisons are more plainly 
shown. It is to be seen that when both hands are 
placed together the percents of movements are not far 
apart. An interesting fact is to be observed in the move- 


TABLE IV. 
COMPARISON OF MOVEMENTS IN THE LEFT AND RIGHT FIELDS. 
Total number of reagents—74. Total number of cases—1,054. 


ADULTs. | CHILDREN. | 
| CHILDREN. 


| | 
Left | Right 2 | Right 
i i i Field. 


HANDS USED. | 


Both 
Right 


or 120 | 57 | 73 
ne 
Left 


| 61 | 93 | 39 | 86 | 70 | 36 | | 64 129 | 36 


| 
| 
| 


| 33 |153 | 67 | 33 33 | 85 | 67 119 | 34 238 | 66 
4 


ments of the right and left hands. For adults and children, 
taken separately, the results are very nearly alike. For both 
together, the right hand moves in the left field 64% versus 
36% in the right, while the left hand moves in the right field 
66% versus 34% in the left. This means, of course, that 
normally both the hands and the arms move inwardly toward 
the median plane of the body. 

These results are, therefore, contrary to those of Jastrow, 
from the best that we can judge from his work, since no tables 
are given. As was previously stated, Jastrow failed to de- 
termine any spontaneous tendency of the hands to move in a 
given direction. The movements here were not toward 
the stationary object of attention, unless the object was upon 
the side toward which the muscles normally contracted. 

On examining Table V, some interesting facts are to be seen. 
Adults are much more direct in their movements than chil- 
dren. Of the adult movements, 71% are fairly direct, and 


sf 

Left Right || i 

Field. Field. || ta 

| | 

lear 
59 | 50 | 41 | 165 | 49 |170 | 51 
| | 
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TABLE V. 


RELATIVE DIRECTNESS OF MOVEMENTS. 


Number of reagents: Adults, 36; children, 38. Number of cases: 
Adults, 668; children, 474. 


ADULTS. CHILDREN. 
HANDS USED. 


Totals 475 


Totals in | 71 
percent. 


2% are very irregular, while 21% of children’s movements 
are fairly direct, and 66% are very irregular. The changes 
of the original direction with adults are 32%, while with 
children they are 68%, as compared with adults. 

An effort was made to see which hand, if either, influenced 
the motion more when both hands were placed together. The 
number of reagents for adults were 28, with 200 cases. Of 
the right-handed persons, 75 movements were to the left and 
100 to the right. Of the left-handed persons, 10 movements 
were to the left and 15 to the right. With children, the num- 
ber of reagents were 38, with 151 cases. The children were all 
right-handed. There were 85 movements to the left and 66 
to the right. 

The question now arises, can involuntary muscular move- 
ments of the hands and arms be influenced or controlled by 
visible motion? For testing this, inanimate moving objects 
were introduced. A small can or bottle was drawn along 
by a string, while the reagent watched it. The results are 
shown in Table VI, and also in Figures 2, 3, 4 and 5. 

From the results in Table VI, it may be estimated that 
87.9% of adult movements imitate the direction of the mov- 
ing object, while 12.1% do not. Of the children 81% imi- 
tate, while 19% do not. If we consider the entire number of 


*I,—Fairly direct; Il,—Moderately direct; II1I,—Very irregular, and IV,—Original 
direction changed. 


400 
I* II im | Iv | | | IV 
Both | 154 | 43 | a | 4 | 38 | 32 | 87 | 192 
Right oe | 74 4 | 58 || 37 | 28 | 92 ~ 
Left | 57 | 11 | 78 | 28 | 26 | 106 | 138 
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174 | «19 | 176 || 103 | 86 | 285 he 
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TABLE VI. 


CONTROL OF INVOLUNTARY MUSCULAR MOVEMENTS BY THE IN- 
FLUENCE OF MOVING OBJECTS. 


Number of reagents: Adults, 24; children, 24. Number of cases: 
Adults, 332; children, 170. 


ADULTS. CHILDREN. 
DIRECTION OF HANDS 
MOVING OBJECT. USED. Not Not 
Following. 
Following. Following. 


In front from side Right | 100 14 16 
to side. Left 


To and from the| Right 30 
body vertically 
and diagonally. Left 30 


around a 

parallelogram or 
around the room 
in a circle: the 
number of rea- 
gents was 8 adults, 
4 children. 


Totals 292 40 32 


the movements of adults and children, amounting to 502 
cases, we find 85.6% are in imitation of the direction of the 
moving object, while only 14.4% are not. 

In Figure 6 one sees how marked the imitation is when the 
object viewed was passed around the room. Not all adults 
imitate so readily, and the results of the children are often 
very irregular, but the general direction is marked. Insome 
cases the hand nearly flew around in imitation of a rapidly 
rotating object. 

There is another marked phase of the investigation. The 
reagent, after seeing the moving object, was asked to close the 
eyes and think of the object moving. The number of reagents 
was 13, and the number of cases was 56. Of these 55, or 
98.2%, were in the direction of the motion thought of, and 
only 1.8% failed to imitate the direction. See illustration in 
Figure 5. 

In certain individuals, the idea thought was strong enough 
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to call the body into corresponding action. The reagent was 
asked to think of playing a chord upon the piano. At once 
the hand moved to the right in a fairly direct way. On think- 
ing of playing downward, the hand slowly moved to the left. 
The same individual was asked to read columns and rows of 
figures in various directions. The hand moved in imitation 
of the direction of the thought, but to a less extent than be- 
fore. See Figures 7 and 8. Often there was, with other rea- 
gents, a slight imitative movement, but frequently the result 
was a straight line. The person who gave the most marked 
results said the idea of direction was the ‘‘ most important 
feature ’’ in the reading of the numbers, though ‘‘the shape 
of the figures impressed themselves.”’ 

In the case of a person who was successful in working the 
‘¢ Ouija’’ board or planchette, the answers to different ques- 
tions were written out. The reagent, on being questioned, 
said the words written were ‘‘ whatever came into the mind, 
and that the hand involuntarily wrote the thing which hap- 
pened to be thought of at the time.’’ See Figure 9. 

Another variation is thinking of hidden objects. The rea- 
gent was told to hide a knife or a bunch of keys in some part 
of the room. On returning, the hands were placed as in the 
other experiments, and the person was to think of the hidden 
objects. With 4 reagents and 13 cases, there were 8 move- 
ments in the direction of the hidden object and 5 which were 
not. The most ‘‘ successful’’ reagent said: ‘‘ I did not think 
so much of the place of hiding, but of the direction I took to 
hide them.’’ It will be seen that these various facts bear out 
Lehmann’s views. 

The cumulative force of a series of kinesthetic ideas was 
shown in the following trials. The repetition of the sight of 
moving objects increased the susceptibility of the person 
towards imitation. From 22 reagents, 12 adults and 10 chil- 
dren, the following results were obtained: In 13 cases the 
direction was imitated after 1 repetition; in 9 cases after 2 
repetitions ; in 1 case after 3, and in 1 after 6 repetitions. 
With 2 adults the direction was not followed, in 2 cases after 
2 repetitions ; and in 2 cases after 3 repetitions; and with 4 
children, in 4 cases after 2 repetitions. This, in part, proba- 
bly substantiates Féré’s statement that increased attention in- 
creases the force of the movement,! and that the energy of 
the movement is in proportion to the intensity of the mental 
representation of the same movement.? The sight of motion 
invites the reproduction of the movement, and the motion 


1« Sensation et Mouvement,’’ p. 18. 
pp. 44-5. 


In the following figures B — both hands, R = right hand, L = left hand. The arrow, 
which indicates the direction of the object, either stationary or moving, as well as the 
letters are placed at the point of beginning. 


Fia. 1. 
In the lower half, the reagent fixed the eyes and thoughts on a stationary object. In 


the upper half, the reagent closed the eyes and repeated the multiplication table. I 
arms forward near body; II, moderately extended; III, full length. 


Fia. 2. 


Reagent watching an object move in front. Failed to imitate the direc- 
tion in the three trials in the lower left-hand side. 


Il B R 
_ 
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Fia. 3. 


Reagent saw object moving in 1. 2.3 
and 4. In 5 and 6 the eyes closed and 
thought of object moving. 


Reagent saw object moving at different times in various directions 


4 5 6 1 
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\ 
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Fia. 4. 
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5. 


I. Reagent saw object moving. 
Il. Reagent closed eyes and thought of object moving. 


Fig. 6. (Half size.) 


Reagent watching a person with an object move around the room in closed curves. 
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Fia. 7. 


Reagent reading 11 columns of tigures up and down. 


Fia 8. 


Reagent re:ding 5 rows of tigures back and ¢ 
forth 


Bs 


Fia. 9. 


Reagent simply thought of the date, “April 20," and the hand wrote 
it in answer to a question requiring a date. 
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comes as an irresistible impulse or an inevitable consequence 
by the persistence of the idea. ' 

With six reagents in thirteen cases, where disturbances oc- 
curred or the attention was drawn to something else, the 
hand-movements were abnormal or there was no movement 
at all. When the reagents were tired, worried or confused, 
irregular results followed. In fact the experimenter could 
always tell by the irregularity of the lines when the attention 
of the reagent was distracted. 

Figure 2 illustrates how the idea of motion is taken up. In 
seven trials Miss E. had given irregular movements three 
times and had followed the moving object four times. 
Between the third and fourth trial the cabman called for her. 
After finishing, the experimenter told her that she had not 
held her attention on the moving object in the first three trials. 
Somewhat surprised, Miss E. said such was the case; that 
the arrival of the cab had aroused her attention, so that she 
fixed it on the moving object during the last four trials. 

Our investigations would indicate that the whole body 
moves when we think, though, of course, almost impercepti- 
bly. Reagents often turn the head or sway the body so one 
can see them move at the same time and in the same direc- 
tion as the hands and arms move. Especially is this often 
marked when they think of moving objects with the eyes 
closed. With children the head often nods and the face 
scowls. The tendency of the amateur bicycle rider to be 
‘‘ fascinated ’’ by an obstacle is an illustration of this ten- 
dency in movements. 

This view disagrees with Stricker when he states that the 
remembrance of motion of inanimate objects is mostly asso- 
ciated with the sensations in the muscles of the eyes. Yet 
we must remember that Stricker only observed the feeling by 
muscular effort, and had no delicate means of marking it. 
The view disagrees with Jastrow when he states that the 
hands tend to move toward stationary objects to which the 
attention is directed. ‘The experiments tend to substantiate 
the views of Féré and Lehmann, as previously given. 

To sum up: 

1. There is a physiological tendency for the hands and 
arms resting in front of the body to move inward toward the 
median plane of the body. 

2. There is no certainty that when we see an object we 
tend to move toward it. We may think of it simply as an 
object at rest, and the idea of motion is necessary to cause 
movement in that direction. 


Ibid., p. 45. 
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3. Involuntary muscular movements may be controlled by 
the influence of the sight or vivid visual remembrance of 
moving objects: and the imitation of the direction of moving 
stimuli is the result. 

4. Children are govered by and subject to the same laws 
as adults, but to a less extent. 

5. There is no sex or age difference in children, either in 
involuntary or controlled muscular movements. * 


‘The writer is under many obligations to Dr. Frank Angell for 
valuable assistance and many suggestions, as wellas to Mr. W. S. 
Libby; also to Mr. C. J. C. Bennett, and the many others who 
kindly and carefully assisted in the experimentation. For the op- 
portunity of experimenting with the children, the writer is in- 
debted to the courtesy of the teachers of Mayfield, California. 


MINOR STUDIES FROM THE PSYCHOLOGICAL 
LABORATORY OF CORNELL UNIVERSITY. 


COMMUNICATED BY E. B. TITCHENER. 


XII.—A Srupy oF CERTAIN METHODS OF DISTRACT- 
ING THE ATTENTION. 


I.—ADDITION AND COGNATE EXERCISES: DISCRIMINA- 
TION OF ODORS. 


By F. E. Moyer, Pu. B. 


INTRODUCTION. 


The experiments to be described in this paper were per- 
formed at the Cornell University during the academic year 
1895-96. The ultimate purpose of the whole investigation, 
of which this is the first part, is to discover a reliable meas- 
ure of the attention by means of some form of distraction 
which shall possess at least the qualities of (1) capability of 
gradation, (2) continuity and (3) possibility of general use 
with normal subjects. The present writer has tried only to 
accomplish the following: first, to examine the most com- 
monly used form of mental distraction, addition, in order to 
find out if it affects all persons in the same way, and can 
therefore be considered a measure of the attention ; and, sec- 
ondly, if addition cannot be so considered, to examine other 
forms of mental distraction with the object of finding one 
which gives promise of possibility of use as such a meas- 
ure. 

The problem is an important one in every investigation 
into which attention and inattention enter. If the form of dis- 
traction used does not affect all the subjects equally, evi- 
dently the investigator will be dealing with varying degrees of 
attention, and, indeed, may not reach the state of inattention 
in any one of his subjects. To assume under such circum- 
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stances that all are completely and thoroughly distracted pre- 
cludes, of course, results of any great value. 

Several writers have recognized the inadequacy of our pres- 
ent methods of measuring attention. Thus Professor Kiilpe' 
remarks: ‘‘Itisclear . . . . that the mere em- 
ployment of distracting stimuli of 2 a certain intensity or num- 
ber is absolutely no guarantee that a corresponding distrac- 
tion of the attention has actually been accomplished. The 
discovery of a reliable measure of the attention would appear 
to be one of the most important problems that await solution 
by the experimental psychology of the future.’’ Professor 
Stanley in an article in the Psychological Review? for January, 
1895, raises the question: ‘* What is ‘full’ attention? Is 
it a scientifically determinable state, and one which can be 
induced as readily as securing air full of moisture at what we 
term saturation point? How can the experimenter be sure of 
attention at a certain degree? The inexactness of experimental 
psychics as compared with physics is certainly great. The 
intensity of cognitive effort is neither easily discernible nor 
measurable.’’ As yet, however, there has been published, 
so far as we know, no experimental investigation of the actual 
workings of adistraction. The present study, although brief 
and very incomplete, will, it is hoped, at least call attention 
to this problem as a fruitful one for exact experimental in- 
quiry.® 


SECTION I.—ADDITION AS A DISTRACTION. 


The work for which addition was given as a distraction 
consisted in the discrimination of various shades of gray, 
procured by revolving black disks with white sectors. The 
amount of white in the disks varied from 65° to 115°. The 
experiments were given in a series of ten each, with differ- 
ences of 10° and 15° in one series, 10° in another, and 5° and 
10° in the third. The subject was allowed to look at each 
disk for three seconds, the interval between the showing of 
the disks being six seconds. No attempt was made to keep 
the interval between the experiments more than roughly con- 
stant. 

The discrimination was made under varying conditions of 


Outlines of Psychology,’ 1895, p. 429. 

* Vol. II, p. 53. 

* Other papers dealing more or less directly with this problem of 
distraction of the attention are: Swift, E. J., ‘‘ Disturbance of the 
Attention Mental Processes,’”’ AM. JOURNAL OF Psy- 
CHOLOGY, Vol. I, p-1 Smith, W. G., ‘‘ The Relation of the Atten- 
tion to Memory,” Mind, N. 8., Vol. IV, p. 47. Bertels, O., Die 


Ablenkung der Aufmerksamkeit, Dorpat, 1888. 
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distraction. Approximately 300 experiments were per- 
formed with each of three subjects.! In 100 of these no dis- 
traction was given, in 50 there was distraction while the first 
disk was being shown, and in another 50 distraction while 
the second disk was being shown. With the other 100 ex- 
periments the distraction began before the first disk was dis- 
played, and continued until the second had been shown. In 
every case the subjects were requested to give as much at- 
tention as possible to the addition problems, which were read 
to them by the experimenter. 

The results are shown in Table I, the figures representing 
percentages of correct judgments. 


TABLE I. 
| DISTRACTION. DISTRACTION 
SUBJECT. | NO DISTRACTION. | SHOWN DURING WHOL® 
ist. 2d. EXPERIMENT 
P. | 75 | 73 75 59.5 
‘| Average 74 
H. 84 82.5 74 77 
| Average 78.25 
81.5 86 85 


| Average 83.75 


R. 74 
| 


An examination of this Table shows that of the three sub- 
jects P. alone gives very nearly the results we might expect 
if we assume that addition is a continuous distraction, pro- 
ducing practically a state of inattention. And yet his aver- 
age of correct judgments is as high when he was distracted 
while the second disk was being shown as when there was no 
distraction at all. The results of H., if the average of the 
second and third columns be taken, show a slight tendency 
downward from the experiments with attention to those with 
‘jnattention,’ but the difference is much less than might be 
expected. Moreover, H. shows a higher percentage of correct 
judgments with distraction during the whole experiment than 
with distraction only while the second disk was being shown. 
R.’s results are the most surprising ofall. Ifthe average of the 


'Miss H. I. Root (R.), Miss A. J. Hamlin (H.), Dr. W. B. Pillsbury 
(P.). [For the general plan of these experiments, see Miss Hamlin’s 
paper on “ Addition and Distraction,’? AMERICAN JOURNAL OF Psy- 
CHOLOGY, VIII, pp. 47, 53 ff. It may be mentioned here that the sub- 
jects in Miss Hamlin’s investigation were Professor Hammond (H., 
wrongly given as A. on p. 48); Mr. Moyer (M.); Dr. Pillsbury (P.); 
Miss ot (R.); Mr. MceVannel (V.); Professor Margaret Washburn 
(W.). Mr. Moyer’s subjects had, therefore, all had experience in 
work similar to his; and their results, though comparatively few in 
number, may be relied upon. } 
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second and third columns in her results be taken, as with H., 
the three numbers,—74, 833, 85,—show that the judgment im- 
proves with increase of theamountof distraction. These results 
clearly show, first, that addition as a distraction affects differ- 
ent people differently ; and secondly, that it cannot be depended 
upon to produce uniform results, even with the same subject. 
These conclusions are also borne out by the notes taken while 
the investigation was in progress. As these notes explain, 
to a considerable extent, the numerical results given in the 
Table, some of the more important of them, particularly those 
which describe the actual effect of the distraction on the men- 
tal processes of the subject, are given here. 

Especial care was taken to secure from the subjects as full 
a description as possible of the mental processes involved in 
the addition. (1) P.’s method of adding was somewhat 
peculiar. The addition as a whole seemed to be visual, but 
the actual process of adding was tactual-verbal. /. first vis- 
ualized the numbers on a black background, the numbers 
themselves being white. They were not projected to any 
part of the room during the process ; but sometimes the sub- 
ject had a vague, indefinite idea of the inside of his skull as a 
background, which at such times appeared black, and not 
red, as he usually thinks of it. As soon as the numbers have 
been visualized clearly, their visual images fade away and the 
actual process of adding begins. In adding 236 and 189, for 
instance, P. begins with the hundreds column. Without 
really adding the tens column, he ‘‘ knows ’’ that there is one 
to carry and says ‘‘4.’’ Then he ‘‘thinks about the rest.’’ 
The addition for a moment becomes indefinite and is partly 
automatic. The mind seems to relax between the first and 
second parts of the work. It is during these intervals between 
the partial results of the addition that the image of the disk, 
which had dropped out of consciousness when the numbers 
were first visualized, again comes in. But it immediately 
disappears as soon as the subject ‘ gets down to business’ 
again, just before announcing the full result.—This descrip- 
tion, although taken from the notes of an addition performed 
while the first disk was being shown, applies equally well to 
the other two cases. In adding during the whole experi- 
ment, when a number is given him to add to his first result, 
P. keeps the first result in mind, but usually thinks of the disk 
at the same time, and gathers up the fragments of its memory 
image as much as he can. The two processes conflict, how- 
ever, and in addition during the whole experiment, the 
memory image of the first disk is, according to the subject’s 
own account, very vague. This is borne out by the sudden 
falling off in the Table of his percentage of correct judgments 
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in distraction during the whole experiment. When the addi- 
tion is given only while the first disk is being shown, he has 
plenty of opportunity to gather up the fragments of the image 
caught in the intervals of the addition, and so gets a fairly 
definite idea of it. The slightly higher percentage with dis- 
traction while the second is being shown bears out his state- 
ment that he did not pay as much attention to the addition in 
that case, because he was more interested in the disk, having 
had an uninterrupted view of the one first shown. 

(2) H.’s method of adding can be best described by giving 
her own account of an.actual case. The numbers given were 
147 and 178. ‘The first process was visual: she saw the 147 
as if printed in black on a white background. The figures 
were situated at about the place from which the sound came. 
When the 178 was given, she seized on the 17 and saw it 
under the 14, but did not visualize the8 at all. Then the addi- 
tion began, as with P., in the hundreds column. The 3 
‘comes’? without any conscious process. She says the 3 
aloud, and then continues, ‘‘4 and 7 are 1l.’’ This she both 
hears and seems to say. Then, ‘‘8 and7 are 15, 25;’’ and 
the 3 having been already pronounced, the addition is com- 
plete. Evidently the process is visual-verbal at first, and 
afterwards auditory-verbal and tactual-verbal. Inthis case H. 
saw the disk after saying ‘‘4 and 7 are 11,’’ but she not in- 
frequently, especially towards the close of the experiments, 
saw the disks while adding ; that is, she codrdinated the two 
to a greater extent as she became more practised, so that the 
distraction became less and less effective. In direct contrast 
with P., the adding at the end of the experiment seemed to H. 
the most distracting of all, because it came as an interruption 
and completely drove out the memory image of the first disk. 
The Table shows that her lowest percentage of correct judg- 
ments came in this column. In adding during the whole ex- 
periment, H. says that the memory image of the first disk 
goes entirely, but she is usually able to call it up at the end. 
The second addition in this case is usually slower than the 
first, because she cannot visualize with her eyes open, and so 
does not group the numbers very well. It is important to 
note, also, that the disk always seems clearer to her while 
speaking, and she frequently gets her best ideas of the disk 
when announcing results. In nearly every case she manages 
to catch an instantaneous glimpse of the disk at some time 
while it is displayed. These glimpses, indeed, seem to be her 
main reliance when she is adding. 

(3) R., in adding, visualizes the numbers as they are 
given, but, unlike the others, does not see them in connec- 
tion with each other. In adding 127 and 236, for example, 
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she saw the numbers on a gray background (situated, proba- 
bly, in the back of her head), but not in connection. The 
actual process is thus described in her own words: ‘‘I say 
200+100=300. Ido not make my lips move, but am per- 
haps conscious of hearing myself say them. Then I say 20 
and 30 are 50, without connecting it with the 3 at all. Then, 
7 and 6 are 13. Then I hear myself say: That would make 
63. Then I take up the 3 and see the whole result.’’ (When 
questioned on other occasions she was not sure that she saw 
the result.) The important thing to note in connection with 
R.’s adding, however, is that the thought object, the figures, 
and the real object, the disk, never interfere with each 
other. Ordinarily she says that she sees the disks just as 
clearly and remembers them just as well when adding as 
when not. And this sight of the disk is continuous, and not 
merely in the intervals of the addition. She frequently says: ‘‘I 
didn’t have a moment free, but I saw the disks well.’’ Indeed, 
the results would tend to show that the addition acts as a 
stimulus; and that conclusion is highly probavle. There 
were times, however, when the addition acted as a real dis- 
traction. This occurred when some mistake annoyed the 
subject, or something in connection with the addition amused 
her. At such times she got only a general impression of the 
quality of the disk, not the usual clear memory image that 
she generally had. 

Introspection and results agree, therefore, in pointing to 
the conclusion that addition as a distraction affects different 
subjects in widely differing ways, and that it is frequently no 
distraction at all. In some cases it may produce a certain 
degree of inattention, but it cannot be depended upon to pro- 
duce equal states of inattention in different subjects, or in the 
same subject at different times. 


SEcTION II.—OTHER FORMS OF DISTRACTION. 


The work in connection with which the various methods of 
distraction described in this Section were used consisted in 
the discrimination of the intensity of two sounds, produced 
by the falling of ivory balls upon ebony plates. The balls 
were noiselessly released by an electrical attachment. The 
distance through which they fell varied from 25 cm. to80 cm. 
The experiments were given in series of ten each, with differ- 
ences of 10 and 15 cm. in the first series, 10 em. in the sec- 
ond series, and 5 and 10 em. in the third series. ? 

The forms of distraction used were addition, writing the 


1 See loc. cit., p. 48. 
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words of a sentence in reverse order, writing the letters of a 
word backward, translation of simple sentences into a foreign 
language and writing the words and letters in a reverse order, 
and discrimination of odors. The details of each method will 
be described later. One hundred experiments without dis- 
traction, and fifty with each method of distraction, were per- 
formed with each of three subjects, R., Pa. and M., except in 
the case of the odors, of which 100 were given to both R. and 
Pa. Table II shows the results obtained, the numbers rep- 
resenting percentages of correct judgments. 


TABLE II. 


| 
| 


Translation. | 


Backward 
Writing 
Letters of a | 
Backward.| 


Writing 
Sentence 


Words of a | 
Sentence 


! 
Subject. 
| 
Addition 
Discrimina- 
tion of Odors. 


_ 
to 


| 69 56 60 
M. | | | 69 | 62 | | 58 


The distraction by addition was not quite the same as that 
described in Section I. In that case the numbers were read 
to the subject, while in these experiments the numbers were 
selected from logarithmic tables. The subject was di- 
rected to add across the page, selecting the figure next to the 
last in each group-column. In no case was the distraction 
at all serious, except with Pa. at times; and she frequently 
asserted that the selection of the figures, and not the addi- 
tion, was what caused her trouble. These results agree, 
therefore, with those given in the previous Section in dis- 
crediting addition as a reliable method of distraction. 

In distraction by writing the words of a sentence in reverse 
order, the sentence was read to the subject just before the 
first ball was allowed to drop. This distraction proved to be 
more effective than addition, but was not continuous ; the at- 
tention was released, in good part, from the process just as 
soon as the reverse order of the words came into the subject’s 
mind. The mechanical process of writing the word dis- 
tracted to a very small extent only. 

Spelling words backward proved to be fairly effective ex- 


'The subjects are Miss Parrish (Pa.), Miss Root (R.) and Mr. 
Moyer (M.),—all highly practised subjects. 
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cept with R., who did better with it than with no distraction. 
The distraction was more nearly continuous than in the case 
of writing words in reverse order, because the mind could not 
think very far ahead and then leave the rest to the hand. 
It worked particularly well with Pa., who in eight cases out 
of fifty was unable to give any judgment at all, the distrac- 
tion having driven all memory of the first sound from her 
mind. 

The most complicated mental distraction given consisted in 
translating simple sentences into a foreign language, and writ- 
ing both words and letters in reverse order. It was found best to 
let the subject translate into the foreign language with which 
she was most familiar, because inability to think of any form 
of expression at all results in poor distraction. &. there- 
fore translated into Latin, and Pa. into German. Both 
subjects were uncertain about their judgments, although nearly 
always, especially in the case of Pa., some attention was 
given involuntarily to the sounds. &., who has devoted a 
good deal of time to Latin, was particularly interested in the 
work, and frequently became so absorbed in it that she did 
not remember the first sound at all. 

The last method tried was the discrimination of odors. For 
this purpose thirty-three vials were provided, each contain- 
ing about one dram of some essential oil or other easily pro- 
curable odorous substance. These were keptina box at the 
side of the subject. At the signal ‘‘ready,’’ the subject put the 
hand into the box, drew out a vial and uncorked it. As it 
was found that this operation required about four seconds, 
the signal ‘‘ ready ’’ was given four seconds in advance of the 
first sound, so that the sound and the first impression of the 
odor might be nearly simultaneous. The subject was asked 
to name the odor if possible, and, if not, to tell what it sug- 
gested. In case the name was thought of before the second 
sound came, the subject was requested to think of as many 
associations as possible in connection with the odor. This 
last was done to insure some distraction after the odor had 
been recognized, for it was found there was not time for the 
subject to attempt to recognize another odor. 

Certain facts were apparent as soon as the work had been 
well started. Very faint odors, odors so well known as to be 
recognized immediately, and entirely unknown odors, do not 
make good distractions. A very faint odor is likely to start 
no train of thought at all; an odor which is immediately rec- 
ognized ceases to hold the attention ; and one that is entirely 
unknown fails to attract the attention, and so is practically 
no distraction. The most complete distraction is produced 
by those odors which are familiar, but the names of which 
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elude the subject. In such cases distraction is complete, be- 
cause all the elements of good distraction—continuity, inter- 
est, a strong affective tone (annoyance, usually) and active 
thought processes—are present. To secure such distraction, 
odors of the kind described must be provided. It is well to 
have enough odors to avoid giving the same one twice at one 
sitting, and the stock must be revised daily for each subject. 
For this a large number of odors will be required, but any 
chemical laboratory can supply them. The results given in 
the Table do not, of course, show the best results possible 
with this method ; the results from good and bad ‘ distract- 
ors’ are simply averaged. But it seems possible that a series 
of odors could be made out for every subject, which should 
secure all necessary degrees of distraction, from minimal to 
maximal. 


SUMMARY. 


The conclusions reached as a result of this investigation 
may be summarized as follows: 

1. Addition as a distraction does not affect all persons or 
the same person at different times in the same way, and in 
some cases does not act as a distraction at all. 

2. Practically the same thing may be said of writing the 
words of a sentence in reverse order, and of spelling words 
backward.?* 

3. Even so complicated a distraction as translating into 
a foreign language, and then writing both words and sen- 
tences in reverse order, does not produce results which show 
steady inattention. The best results reached with it were 
caused not so much by the complexity of the process as by 
the affective tone given to the distraction by the interest of 
the subject in the operation. 

4. The method of distracting by requiring the subject to 
discriminate odors approaches most nearly of all the forms 
examined to the production of a state of inattention which is 
continuous, capable of gradations, and uniform. With carein 
the selection of the odors given, the method may quite possi- 
bly furnish the measure of attention required for experi- 
mental work. 


[NoTE.—During the present year, 1896-7, a special inves- 
tigation into the efficacy of odor-series for distraction is in 
course in the Cornell Laboratory.—E. B. T.] 


! Table II shows that R. gives better results with distraction than 
without it, except in translation and discrimination of odors. 
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XII.—AN ATTEMPT TO TRAIN THE VISUAL 
MEMORY. 


By ELLEN BLIiss TALBOT. 


During the university year 1895-’96, I made a systematic 
effort to overcome some of the defects of my visual memory. 
The results gained are not startling, but a brief account of 
the experiment may be useful to others by way of sugges- 
tion. 

At the beginning of the year, my attention was called to the 
fact—which had never particularly impressed me before— 
that my visual memory was rather defective. Unfortunately, 
at that time I had had no training in introspection; and in de- 
scribing my memory‘as it was before the beginning of the ex- 
ercises, I must rely somewhat upon subsequent recollections 
instead of depending wholly upon introspection made at the 
time. Where this has been the case, however, the fact will 
be explicitly stated. 

The chief points that I noticed in regard to my memory 
were these : 

(1) It was predominantly verbal-auditory and verbal- 
motor, with the first factor a little in the lead. 

(2) The direct visual memory was somewhat developed, 
though not to the same degree as in most persons. LE. g., 
the name of some one whom I knew rather well would almost 
invariably call up a visual image, and with some effort I 
could make its details (form and color) fairly distinct. On 
the other hand, as I now see upon looking back, class-names 
very seldom called up a visual impression. 

(3) My verbal-visual memory was very defective. Dates 
I ordinarily visualized, but not words. So far as I know, I 
had never at this time had a visual picture of a written or 
printed word. Of course it is possible, however, that, just 
as one may have a visual local sign without being aware of it 
until one’s attention is called to the matter, so I may have 
had verbal-visual images, which served their purpose in as- 
sociations without rising into distinct consciousness. 
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(4) When I was listening to something that was read 
aloud, my impressions took the form almost exclusively of 
verbal-auditory and verbal-motor images. I never con- 
sciously visualized the words uttered by the reader, and only 
rarely did I picture objects or scenes represented by them. 
What I seemed to do, for the most part, was to hear the 
words again in my own voice and to feel them forming in my 
throat. This was the case, at least, when I was listening to 
anything that was somewhat hard to follow. When listening 
to something simpler, I was less often conscious of translat- 
ing from the reader’s voice and intonation into my own; but 
even here, I had few direct visual and, I think, no verbal-visual 
images. 

Professor Titchener, whom I asked to recommend some ex- 
ercises for training the visual memory, suggested two, both 
of which were used. In each of them I worked with a com- 
panion whose visual memory was also defective. The ac- 
count will be confined, however, to my own case, aS my vVis- 
ual memory was the poorer of the two, and as the results were 
more marked with it than with the other. 

For one exercise, we used poems containing lines of very 
unequal length. One of us would read to herself a few lines, 
paying special attention to their appearance on the page,then 
close her eyes and describe to the other the position of the 
lines, their relative length, and any other details that had 
been noticed with regard to the general appearance of the 
page. The assistant would draw the lines as directed; and 
when this had been done the result would be compared with 
the page in the book and all mistakes marked. 

In the other exercise we used colored Japanese pictures. 
One of these was exposed to the view of the subject for ten 
seconds, and she was then required to indicate by a rough 
sketch, supplemented by an oral description, the distribution 
of colors in the picture, and, as far as possible, the objects 
represented. The assistant compared the sketch with the 
original without showing the latter to the subject, and passed 
judgment upon the value of the work. 

The amount of time given to these exercises was from one 
and a half to two hours a week. To the pictures we usually 
gave two periods of thirty minutes each ; and to the poetry 
two or three periods of from twenty to thirty minutes each. 
The exercises were continued from the latter part of October 
till the middle of May. There were two breaks, however, of 
about three weeks each ; and during the rest of the time we 
were not able to practice so regularly as might have been de- 
sired. 

With the poetry my work improved steadily from first to last. 
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Atthe outset six or seven lines was as much as I could keep in 
mind at once ; near the close of the work I could sometimes 
give from twenty to twenty-five without a mistake. It must 
be confessed, however, that I did not always succeed in mak- 
ing my memory purely visual ; often I found myself remem- 
bering the length of a line in terms of eye-movement. 

With the pictures the progress was not so evident. WNat- 
urally, it was harder in this case to say whether one was im- 
proving or not; especially as each picture in the set was 
given several times. Iam inclined to think that there was 
a slight improvement, but it certainly was not marked. 

The direct results of the exercises, however, did not par- 
ticularly concern us ; the task had been undertaken rather for 
the sake of the indirect results. About three months after 
the beginning of the work I noticed that the visual factor was 
usually, if not always, present when [ tried to spell a word 
orally. Shortly after this it occurred to me to make a defi- 
nite attempt to visualize words. I found myself able to vis- 
ualize familiar ones of three or four letters, but when I tried 
a longer or less familiar word, the best that I could do was 
to spell it out letter by letter instead of seeing it as a whole. 
At this time the visualization of even short words came only 
by definite effort; at least, I was never conscious of visualiz- 
ing them without trying to do so.! Toward theclose of the uni- 
versity year, however, I found that with a slight effort I was 
able to visualize long words as wholes, and that occasionally, 
without any effort, I had a visual image of a word of several 
syllables. Somewhat later, when the exercises had been dis- 
continued for about four months, I began to visualize words 
a little when listening to a reader. At the present time, 
seven months after the conclusion of the work, I notice con- 
siderable improvement, both in the direct visual and in the 
verbal-visual memory. In attempting very recently to commit 
some poetry, I found myself depending to a considerable ex- 
tent upon my verbal-visual memory, whereas a year and a 
half ago I should have relied wholly upon my verbal-auditory 
and verbal-motor memories. The effect of the change was 
apparent rather in greater accuracy than in increased speed 
of memorizing. In my general reading, too, I have more 


!'The ability to visualize short words and the presence of the vis- 
ual element in oral spelling do not necessarily indicate any improve- 
ment. Perhaps if I had thought of trying to visualize words before 
the exercises Senne, I should have been able to do so. As for the 
spelling, I became conscious of the visual element in it in conse- 

uence of a question that was asked me; and it may very well be 
that if the question had been asked three months earlier the visual 
element would have been discovered then. 
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pictures than I used to have. I am not conscious of visual- 
izing any better than formerly—~. e., with any more detail,— 
but I am conscious of visualizing more frequently. 

It should be observed that while the exercises seemed more 
likely to affect the direct visual memory, the greater im- 
provement and the one first noticed was in the verbal-visual. 
This may be due to the fact that the verbal-visual memory was 
the more defective, and that therefore a slight improvement 
in it would be more likely to attract attention. 

It is difficult, of course, to say how much of the improve- 
ment should be attributed to the use of the exercises, and 
how much to the fact that I have begun to pay attention to 
my visual memory and have been on the alert for instances of 
its working. However this may be, Iam sure, at any rate, 
that my conscious dependence upon it is greater than it used 
to be, and also that it comes into play, without effort on my 
part, more frequently than before. It is still the case that 
my memory is predominantly verbal-auditory and verbal- 
motor; but the visual memory has improved; and there 
seems to be reason to suppose that the improvement has not 
yet come to an end. Moreover, I cannot see that the auditory 
and motor memories have suffered any loss from the improve- 
ment of the visual. 
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PSYCHOLOGICAL LITERATURE. 


I.—BOOK NOTES.' 
(G. S. H.) 


The Energy of Living Protoplasm. By OscaR LOEW, Ph.D. London, 
1896, pp. 116. 


The author, a professor in the University of Tokio, argues that 
the death of protoplasm is analogous to the change of a labile sub- 
stance to stable form by atomic migration. Aldehydes poison 
living, but have no action on dead substances, while labile amido 
groups are poisonous for living and also act on dead protoplasm. 
There is great activity in the form of oscillation of certain atoms in 
labile position in the proteids of living matter which leads to res- 
piration and is intensified by it. This is the source of vitality, and 
is one of the vicissitudes of solar energy. 


The Cell, its Development and Inheritance. By EDMUND B. WILSON, 
by New York, Macmillan & Co., 1896, pp. 371. 


This is the fourth volume in the Columbia University biological 
series, and appearing so soon after Campbell’s translation of Hert- 
wigs’ book on the same subject, seems to invite comparison. Wil- 
son’s work is more attractively bound, better indexed, more co- 
piously illustrated with better drawings (139 cuts), etc. Despite 
the author’s modest disclaimer in the introduction, his book is an 
admirably full and clear treatment of the modern cell doctrine, and 
is almost a godsend to the few psychologists who are turning more 
and more to biology for their foundations. The general impression 
left on the present writer’s mind after a pretty full and careful 
study of the book is that the present limits of microscopic vision 
are so strained and the field of meta-visual conjecture so assiduously 
cultivated that the signs are that this field, which has been so cul- 
tivated of late, is liable to gradually takea less prominent place, 
and other lines, less overworked, to come to the front. 


Le Déterminisme Biologique et la Personalité Consciente. Par FELIX 
LE DANTEC. Paris, 1897, pp. 155. 


This is an amplification of the conclusion of the author’s ‘‘ New 
Theory of Life,” published last year. There is a fixed and immutable 
conscious element in atoms which is aggregated into a molecular 
consciousness, and so on up to plastidules and nervous systems. 
This makes it possible to explain the epiphenomenon of mind in 
man, which can also be explained without admitting anything con- 
trary to chemical determinism. There is no mysterious interven- 
tion of an immaterial principle. Psychic phenomena are inactive 
witnesses, and their study is useless in aiding the study of life. If 


1 Notice in this section does not preclude fuller notice later. 
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bodies conserved all their properties exclusive of consciousness, all 
would happen just the same. Brain matter is subject to physical 
and chemical laws exactly like all else, and if we could construct 
one of the same matter arranged in the same way consciousness 
would be its property. 


Etude sur V Hérédité Normale et Morbide. Par I. ORCHANSKY, Prof. 
Agrégé 4 Charkow. St. Petersburg, 1894, pp. 2 w. quarto. 

L’ Hérédité dans les Familles Malades, et Théorie Générale del’ Hérédité. 
Par I. ORCHANSKY. St. Petersburg, 1894, quarto. 


These elaborate mémoires, with scores of tables and twenty pages 
full of curves and other ingenious and original methods of graphic 
presentation, constitute altogether one of the most comprehensive 
summaries of current theories of heredity known to us, but they 
are chiefly devoted to extensive researches of the author mostly 
among Russian peasants. Measurements of different parts of the 
skeleton are fullest and best, but atavism, sex and diseases receive 
much attention. 


Matiére et Mémoire. Par HENRI BERGSON. Paris, 1896, pp. 279. 


The long discussion has been whether memory is a function of 
the brain or not. This the author attempts to solve by suggesting - 
that the recognition of imagesis a cerebral act and the revival of 
them an act of spirit. The work is chiefly theoretical, and its point 
of closest approximation to concrete fact is in the domain of 
aphasia. 


Angio-neurosis. By W. RAMSAY SMITH, M.B: C.M: B.Sc. Bristol, 
1897, pp. 78. 


To urticaria, hay-asthma, Graves’ and Raynaud’s disease the 
author adds angio-neurotic cdema and erythema-urticaria; and 
discusses heredity, peripheral irritation, emotion, toxis and climate 
as factors. The action of the vaso-constrictor nerves stimulates 
the vaso-dilators near by and causes hyperemia or effusion. 


The Physiology and Pathology of the Cerebral Circulation. An exper- 
imental research, by LEONARD HILL, M. D.: London, 1896, pp. 
208. 


Dr. Hill, with a new trephine tube, showed that cerebral pulsation 
is least when the intra-cranial tension is normal, and that in- 
creased tension of the duramater decreases the cerebral pulse. 
The brain expands by the ebb of the cerebro-spinal fluid into the 
less rigid vertibral canal. Experiments on filtration by injection 
show that the brain and cord could be harmlessly irrigated through 
one opening and at low pressure, so irrigation is suggested for high 
tension diseases like meningitis. Cerebral anemia is probably not 
due to arterial spasm, nor are there vaso-motor nerves in the brain. 
Pressure and volume change very little. Arterial hyperemia, un- 
like venous congestion, is of slight significance. The brain does not 
transmit pressure equally in all directions. 


Gehirn und Seele. Von Dr. PAUL FLECHSIG. Leipzig, 1896, pp. 117. 


This is a second revised and enlarged edition, with fine plates, of 
an address delivered in Oct., 1894. It embodies the essential results 
of years of painstaking research, and shows real and important 
apy ate since the publication of the Leitungsbahnen, but less than 

he writer’s best friends hoped and expected. It is devoted to new 
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or better defined motor tracts, tracts for hearing, seeing, smelling, 
touch and special association fibres within the left hemisphere. 
From the tactual cortex the author thinks he has also traced sen- 
sory nerves for muscles and intestines. These latter and the lateral 
fibres are widely and chiefly irradiated in the third frontal convo- 
lution. 


Die Motorisches Wortvorstellungen. Von Dr. RAYMOND DODGE. 
Halle, 1896, pp. 78. 


After a special analysis of motor sound concepts, the author dis- 
cusses in successive chapters word concepts during speech, hear- 
ing, reading and writing. It is a careful, detailed experimental 
study,which makes original contributions of value, and which merits 
fuller presentation. 


De L’ Aphasie Sensorielle. Par le Dr. C. MIRALLIE. Paris, 1896, pp. 
220. 


This mémoire is from the laboratory of Dr. Dejerine, from whom 
a very extensive mémoire covering the entire field is awaited with 
great expectation. The best part of the present work, if we except 
the bibliography,which is by far the best yet made, is the carefully 
described cases with autopsies and the actual localizations in the 
cortex, and especially fibres to which they seem to point. The 
diagrams are not schematic, but anatomical. 


Recherches sur lV’ Epilepsie, ’ Hystérie et VIdiotie. Par BOURNEVILLE. 
Paris, 1896, pp. 254. 


This is the sixteenth annual publication of the most important 
work and cases of the Bicétre Hospital, and contains thirty-one 
figures and eight plates. Best of all are the accounts of the peculiar 
educational methods in singing, excursions, plays and games, 
museum for instruction in things, dancing, the use of fun, simple 
oe, pyramid of pegs, balls in holes, savings, visits, and other 

etails. 


La Contagion du Meurtre. Par PAUL AUBREY. Paris, Alcan, 1896, 
pp. 303. 


This study in criminal anthropology, with a preface by Corre, is a 
well put up volume with good index, literature, etc., which tries to 
assign to the press, the witnessing of public executions, intercourse 
among prisoners, and the family, each its relative prominence as a 
factor in the contagion of murder. Part II shows the effects of 
contagion in the methods, of the revolver, poisoning, infanticide, 
suicide, duels, etc.; and the third part is devoted to war, anarchy, 
regicides, crowds and social influences. In some parts of Italy 
murders increase directly as the number of strangers. This country 
figures prominently. Several curious cases of suicide for fear of 
death are given. Dual murders and murder with rape are suggest- 
a treated. It is a work of facts and cases rather than of gener- 
alizations. 


Le Diagnostic de la Suggestibilité. Par le Dr. L. MouTIN. Paris, 
1896, pp. 110. 


This dissertation first argues that recent hypnotic studies have 
shown psychic factors hitherto unknown in many diseases, briefly 
digesting recent literature, with a good bibliography arranged by 
years. The second part argues for a hitherto unknown property of 
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the nervous system which acts at a distance like heat, light or 
electricity, and is very effective with some cases. 


The Mystery of Sleep. By JOHN BIGELOW. New York, 1897, pp. 139. 


Sleep is not merely for rest, but ‘‘ the nighttime of the body is the 
daytime of the soul.’”’ It has much to do in developing the 
soul’s waking time. The art of sleeping will be taught a studied 
as systematically in schools of the future as physiology nowis. It 
makes us unworldly and tends to spiritual regeneration. At the 
ages when the mind is growing fastest, most hours of sleep are 
needed. Life must be quietly ordered so as to get most benefit from 
sleep, and even to sleepin church may not be so bad. It is perhaps 
Swedenborg’s internal inspiration. We are nearer to God and to 
visions. 


Alterations of Personality. By ALFRED BENET. Tr. by HELEN 
GREEN BALDWIN, with notes and preface by J. MARK BALD- 
WIN. New York, 1896, pp. 356. 


It was a happy thought to put this valuable work, already well 
known to experts especially interested in its theme, into good 
English, as is here done. 


Bird-Lore Echoes. By C.C. ABBoTT. Philadelphia, 1896, pp. 270. 


A volume of bird portraits, illustrated by W. E.Cam. Itis chatty, 
full of love of not only birds, but nature, with incidents and some- 
times anecdotes and much valuable observation. It is the work of a 
field ornithologist ranging over limited but well populated acres. 


The Evolution of Bird-Song, with Observations on the Influence of He- 
redity and Imitation. By CHARLES A. MITCHELL. London, 1896, 
pp. 253. 


Voice originated as involuntary movement in combat. The puff, 
hiss, etc., became a menace, and alarm cries arose. The call notes 
came later, but are rare with great singers. In breeding season they 
are repeated and varied, and strains arise. Small male tree birds 
who are mature, and in morning and evening, produce most bird 
music. Stately, big and laborious birds sing but little. The songs 
of allied species resemble each other, and many birds imitate others 
more or less. In the song of the same species and of the same bird 
there are great variations. Some songs seem entirely perpetuated 
by imitation and others are purely innate. There are many similar- 
ities between bird songs and the elements. Some show traces of 
our scale. One thrush sang sixteen hours in one day. Calls and 
alarms are first acquired and least varied, and show wider affinity 
between species than do songs. One commonest note shows a com- 
mon ancestry. Often birds begin and end their one song by imita- 
tion of other birds, and they imitate oftenest in morning and spring. 
We can predict the hours of the first morning song to almost a 
minute. 


Psychologie du Caractére. Par A. Livy. Paris, 1896, pp. 207. 


The author of this contribution to ethnology is a doctor of phil- 
oneey and letters at the University of Brussels. After discussing 
ethnology and character in general, he first considers the natural 
factors of character or temperament and heredity, and then the 
three social or acquired elements of the original, social and per- 
sonal factors, and finally discusses pure and mixed psychic types. 
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He is widely read and writes clearly, and his digest of contemporary 
opinions (for little more is attempted) is convenient and instructive. 


Anregung zur Reform der Physiologiedes Menschen. By Dr. F. JEZEK. 
Stuttgart, 1896, pp. 192. 


This rather amazing work is devoted chiefly to the physiology of 
nutrition,including the physiological causes of metabolism,digestion 
and respiration. Some of the current doctrines this author thinks 
to subvert are those of resorption through chyle vessels and through 
the portal vein, the filtration of urine in the kidneys, and the origin 
of the bile. The author’s view is that change of pressure and elec- 
tricity, which experiment shows to be generated in the alimentary 
canal, are factors in digestion. He finds electro-chemical forces in 
every stage from mouth to anus, and also from the blood to the 
cell, as the place of final deposit, as well as in the details of res- 
piratory and circulatory mechanism, where electrical pressures are 
dominant. 


Pensée et Réalité. A. SpPmir. (1837-1890.) Paris, 1896, pp. 566. 


This essay toward the reform of the critical philosophy is trans- 
lated from the third German edition by A. Penjion. The end of 
philosophy is to produce certainty: but mediate rests on immediate 
certainty, so the former is the primal quest. The author’s great 
work has excited great interest, and is almost a new system of 
philosophy. The principle of identity expresses the law of the ab- 
solute, which rules consciousness like the sun. It makes valid the 
only proof of God, viz.: that of Descartes. Theism is the condi- 
tion of all logical thought, which can explain all but the imperfect. 
The unconditional is one, and not the general being of pantheism. 


Empfinden und Denken. Von A. RAvU. Geissen, 1896, pp. 385. 


This is a physiological study of the nature of the human under- 
standing, and treats quite fully the pros and cons of the specific 
energy of sense nerves, vitalism and spiritualism in Lotze’s sense, 
Helmholtz and tone sensations, with a final chapter on the phil- 
osophy of sense. Thought is repeated but sublated sensation. Like 
the works of so many anthropologists, this book is largely made up 
of quotations and digests, and the author claims everything human 
as the domain of his science. 


L’ Immanence de la Raison. ParGtp&on Gory. Paris, 1896, pp. 346. 


Like Spir, this author seeks to clear up the sensible world by in- 
troducing the idea of being and the sovereignty of immanent in- 
telligence. But for the spark of reason allis dark. Let us fear it 
piously, for it is God in us, and He is all, absolute, one, perfect and 
infinite. Piety is not servility or mutilation, but using our glorious 
liberty as divine thinking beings that God may reveal Himself. 
Theology is the metaphysics of the perfect, cosmology the met- 
aphysics of the infinite, and monism is the metaphysics of the one, 
or the Tout Absolu. To free thought and keep it supreme is to ad- 
vance God’s kingdom. God lives in nature, but His perfections are 
human because rational. If we are free we free God, personality 
must not limit Him. 


Théorie de’’Ame Humaine. Par J. E. ALAUX. Paris, 1896, pp. 557. 


The author’s psychology is confessedly metaphysical, dealing with 
the nature origin and destiny of the soul, and he assumes that the 
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roblem of materialism versus spiritualism is a badly stated one. 

he soul is eternal and immortal, both power and substance en- 
dowed with freedom and conscience. The other aspect of this 
Algerian professor’s metaphysics is theology, and this will follow in 
another book. 


Die Autonomie der Moral. Von Kr. B. B. AARs. Leipzig, 1896, pp. 
123. 


The feeling of guilt is the author’s dominant idea. It involves a 
sense of the causality of the will and of the constancy of the ego. The 
acts are outer forms of self, and the total ego is expressed in its 
total acts. A realized form may be in some degree extinguished, 
but not entirely escaped. The sense of guilt thus has but partial 
justification. 


Christian Ethics. (Bampton Lectures.) By T. B. Srrone, M. A. Lon- 
don, 1896, pp. 380. 


The Christian Ethics is a new life based on the radically new fact 
of the incarnation, and this book is a detailed presentation of this 
fact in relation to first, the end of life and human nature; second, 
the theory of virtue; third, the idea of evil, and fourth, the general 
order of the world. To separate Christian life from Christian truth 
is to relapse to paganism. 


Die Freiheitslehre bei Kant und Schopenhauer. Von DAVID NEUMARK. 
Leipzig, 1896, pp. 89. 


Freedom and the reality of the external world are the two 
problems of contemporary philosophy. If causality is anintelligent 
mechanism, then moral freedom does not treat of the texture of 
experience. Kant makes the free act a choice, Schopenhauer an 
essence. This thesis attempts only interpretation. 


Hegel’s Philosophy of Right. Tr. by S. W. DyDE. London, 1886, pp. 
365. 


The translation has appended a convenient index of topics and a 
still more to be desired index of German terms, with the transla- 
tion of the same. The paragraphs proper, as Hegel wrote them, 
the notes, and the additions taken from students’ notes of the mas- 
ter’s explanations and illustrations,are wisely distinguished through- 
out. It is tasteful and well printed. 


Studies in the Hegelian Dialectic. By JOHN MCTAGGART ELLIs, M. 
A. Cornhill (Eng.), 1896, pp. 259. 


Four of the seven chapters are based on the author’s doctoral 
thesis in 1891. Perhaps the most valuable and certainly the most 
interesting part of this work is the application of the dialectic to 
nature, history and religion. All true philosophy must be mystical, 
but its methods must be clear, and its purpose is to imitate, although 
it cannot grasp an ultimate harmony between knowledge and 
reality. 


New Essays Concerning Human Understanding. By WILHELM LEIB- 
NITZ. Tr. by A. G. Langley. New York, Macmillan & Co., 
1896, pp. 861. 

This is a very convenient and timely work with helpful notes, 
and an appendix of nearly 200 pages of translations of his minor 
papers on various subjects from the original Latin, French and 
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German, also with notes embodying the results of careful scholar- 
ship. 


Jacob Froschammer. Von F. FURTH. 1896, pp. 98. 


This is a good picture of the great philosopher of the imagina- 
tion. His life, writings, and philosophy in general are briefly 
treated in the first 39 pages, anda clear résumé of his pedagogy follows, 
in aboat 50 pages. The influence of his philosophy and a few illus- 
trative quotations conclude the work. 


Lehrbuch der Psychologie. Von FR. JopuL. Stuttgart, 1896, pp. 768. 


This is still another general text-book on psychology, with noth- 
ing to especially justify its appearing except the author’s stand- 
point. Inits nearly 30 pages of literature there are startling omis- 
sions; topics that to many psychologists seem cardinal nowhere 
appear. The chapter on speech, and to some extent that on will, 
seem to the writer inadequate. The author is first a philosopher, 
and psychology is only one branch of his field, and he apologizes in 
the preface for treating the senses at such length, as this is a de- 
— of physiology to which he can contribute nothing new, 
ut suspects of confusion, speculation and inaccuracy. Despite its 
obvious defects, the book has a value, however, which grows as we 
turn its pages, and for the student and teacher of secondary schools 
to which it is addressed, it has on the whole high merit, and the 
semi-Herbartian point of view sheds many interesting side lights. 


Essai sur les Fondements de la Connaissance Mystique. Par E. 


RECEJAC. Paris, 1897, pp. 306. 


After describing divers attitudes of the mind toward the abso- 
lute, especially the mystic, symbols, inspiration, the heart and con- 
science are discussed as organs of knowledge. The present alterna- 
tive is science or inspiration; the author prefers a God sensible to 
the heart. 


A Study of Kant’s Psychology with References to the Critical Philosophy. 
By EDWARD FRANKLIN BUCHNER, Ph. D., Lancaster, Pa. Also 
Supplement No. 4 to the Psychological Review. Jan., 1897, pp. 
208. 


This is a Yale dissertation and treats Kant’s psychological prob- 
lem, the phase of psychology in Kant’s Encyclopedia, Kant’s posi- 
tive conception of psychology and empirical and rational psy- 
chology, and is a very careful, valuable and interesting study, and 
like all the work of the Psychological Review, most attractive also in 
type and paper. It is pleasing to see that it is written with so 
frank a recognition of Kant’s lamentable underestimation of the 
value of psychology in solving metaphysical problems. 


Psychic Philosophy: A Religion of Law. By V. E. Desertis. London, 
1896, pp. 342. 


Prof. A. R. Wallace in his introduction describes this book as a 
harmony between psychic research and spiritualism on the one 
hand and modern science on the other, leading up to a religion of 
natural law. The author yearns to believe in current Christianity, 
but cannot. The properties of ether as “unconscious soul’’ are 
discussed,and the conclusion reached that it is the medium of telep- 
athy and of spirit life, for the souls of the departed declare that 
their bodies are made of the same substance as ours. The path of 
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science must no longer be strewn with the corpses of dead theo- 
logians. 


God, the Creator and Lord of All. By SAMUEL HARRIS, D. D., LL. D. 
New York, 1896. Two volumes, pp. 579 and 576. 


Apart from the interest generally extending to allied depart- 
ments when a mature professor carefully edits the substance of 
oft-repeated lecture courses, there is a special interest attaching 
to this work not only because of the ability of the author, but on 
account of a growing new and wide-spread interest in his theme. 
The scope is broad, Part I treating God as the only absolute Spirit; 
II, Creator; III, Providence; IV, as a moral Governor. The promi- 
nence given to sentiment and feeling not only in the last, but in 
each of the other parts, is a prominent feature. 


Jesus Christ before His Ministry. - EDOUARD STAPPER. Tr. by L. 
S. Houghton. New York, Scribner, 1896, pp. 182. 


The childhood, early beliefs, temple period, first impressions and 
experiences, study and reading, Pharisees, Essenes, etc., are 
pleasantly and conjecturally described, with archzological details 
and a faint historic background. Jesus was small, plain, simply 
dressed, with striped mantle, staff and turban, and filled with the 
one great oo conception of full unmovable and conscious 
union with God. The picture is very vivid in externals. 


History of Philosophy. By ALFRED WEBER. Tr. by Frank Thilly, 
A. M., Ph. D., 1896, pp. 630. 


This is a welcome text-book, on the whole better, as it is some- 
what larger, than Schuyler’s hitherto incomparable little hand- 
book. It begins with the Greeks and ends with Schopenhauer, 
Darwin and Comte. The points of view are often new and striking, 
while those emphasized in other brief histories of philosophy are 
often quite passed by. The author is clear and concise, is not doc- 
trinaire, but broad in his sympathies, and in general his book will 
probably slowly supersede Schuyler’s, as,we say with some sadness 
and reluctance, itshould. 


Infallible Logic: A Visible and Automatic System of Reasoning. By 
THOMAS D. HOWLEY of the Chicago Bar. Lansing, 1896, pp. 
659. 


The universe of discourse is represented by a reasoning frame, in 
which a simple system of signs and capital letters for positive signs 
and small letters for negative ones, a line for au, etc., is made use 
ofina bp | designed to help lawyers, ministers, teachers and stu- 
dents to eliminate all fallacy from their thinking. This system is 
said to do away with all doubtand uncertainty. 


II.—REVIEWS. 


Analytic Psychology. 7 G. F. Stout. Macmillan & Co. Two vols., 


pp. 595. $5.50. Li 
ead. 


In his preface Prof. Stout states that when he first planned the 
— work, it was his intention to follow the genetic order of 
eatment, but he found himself driven to pave the way for genetic 
treatment by analytical investigation. The ‘“‘ Analytic Psychology ” 


rary of Philosophy, edited by J. H. Muir- 
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must therefore be regarded “‘ as a fragment of a larger whole.’ He 
acknowledges special indebtedness among others to Dr. JamesWard 
and Mr. F. H. Bradley; and the reader will easily recognize, even 
in a hasty review of the work, the influence of these two writers. 

The introductory chapter defines psychology as ‘the positive 
science of mental process ;”’ “‘positive’”’ is here used to indicate that 
psychology ‘investigates matters of fact, instead of laying down 
canons Of criticism.’”’ In the sections on the data and hypotheses of 
psychology, the necessary distinction and legitimate connection 

etween psychology and physiology are clearly and carefully de- 
fined. The two important hypotheses that have been the out- 
growth from introspective data are stated to be: (1) the doctrine 
of Psychical Dispositions; and (2) the doctrine of Sub-conscious- 
ness. The author criticises adversely the attempt to make the 
latter theory fulfill the office of the former in explaining the whole 
system of our mental experience. The importance of psychical 
dispositions ‘‘ as an indispensable factor in mental process through- 
out conscious life ’’ is frequently brought out in the course of the 
work. 

The whole work proposed by Prof. Stout includes three books, 
with the following headings: I. A general analysis of conscious- 
ness. II. The laws of mental process. III. The origin and growth 
of certain products of mental process. The present treatise takes 
up the first two topics, leaving the third for a future work. 

The first chapter of the ‘‘General Analysis” treats of ‘‘ The 
Method and Principle of Division of Ultimate Mental Functions.” 
Prof. Stout follows Brentano in making the positive principle of di- 
vision ‘‘ the mode in which consciousness refers to an object.’’ He 
asserts that the triple division of mental functions has been ordi- 
narily received without any adequate justification of the classifica- 
tion. (I, p. 39.) Although he accepts Brentano’s principle, Prof. Stout 
arrives at somewhat different results. Brentano makes a threefold 
division into presentation, judgment or belief, and interest or lik- 
ing. Prof. Stout, on the other hand, maintains that the funda- 
mental division is that which distinguishes the cognitive, the cona- 
tive, and the pleasure-pain attitudes of consciousness, and regards 
presentation and judgment merely as sub-divisions under cogni- 
tion. 

In order to explain and establish the fundamental principle 
adopted in this chapter, the author should have expounded clearly 
his use of the words “‘ reference to an object;”’ but the pages de- 
voted to this topic (I, pp. 40-46) seem to us to contain several ob- 
scure passages. At one time he defines an object as “‘an appear- 
ance in consciousness; what Brentano would call a content of pres- 
entation.”’ (I, p.41.) Onthe he says, ‘‘Thus, even 
to the sensational idealism of Mill,we must deny that the perceive 
object is a content of consciousness;”’ and on the next page he 
adds, ‘‘ Throughout the whole of this discussion the word ‘ object’ 
is used as correlative with thought; its actual existence or non- 
existence is a matter of indifference.’’ We look in vain for any 
discussion of the construction and nature of this ‘‘object.’”’ Possi- 
bly it is reserved for the promised ‘Genetic Psychology,” but we 
think it is needed here. One point, however, the author makes 
clear, viz., that any single experience is not a mere momentary 
appearance in consciousness. It is invested with attributes and re- 
lations which are not themselves immediately experienced at the 
moment. 

In accordance with his fundamental principle, Prof. Stout ana- 
lyzes cognition into two constituents: ‘‘(1) A thought-reference 
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to something which, as the thinker means or intends it, is not a 
mere moditication of his individual consciousness. (2) A more or 
less specific modification of his individual consciousness, which de- 
fines or determines, the direction of thought to this or that special 
object. This special mode of subjective experience we may call a 
presentation.’’ (I, p. 47.) When the presentation is relatively inde- 
pendent of the thought-reference, we have mere “ Sentience or 
anoetic consciousness.” (I, p. 50.) The other two fundamental cog- 
nitive modes are simple apprehension and belief. The chapters 
discussing these modes show in a marked degree the influence of 
Bradley’s Principle of Logic, and will be of special interest to those 
who are seeking for psychological analyses of logical terms. 

The last chapter of Book I passes to the consideration of ‘ Feel- 
ing and Conation.”’ ‘‘ Every mental attitude which partakes of the 
nature of volition includes two modes of reference to an object,— 
(1) being pleased or displeased with it or its absence, and (2) 
striving after it or striving to avoid it,—desire or aversion.’’ This 
chapter contains a suggestive discussion of the relation between 
conation and attention, and of the characteristics of voluntary 
action. 

The second book opens with a chapter on the concept of mental 
activity, which brushes away many of the cobweb; that have gath- 
ered about the term. Following Bradley’s suggestion, our author 
regards it as applicable to those cases in which we are dealing with 
‘immanent causality,” or in which the “return of causal process 
upon itself is especially prominent or important.’? The physiolog- 
ical correlates for the passive and active sides of consciousness are 
found ‘in the disturbance of neural equilibrium from without,’’ 
and ‘‘in the spontaneous tendency to recover from the disturbance 
in certain specific ways determined by the constitution of the 
nervous system.” (I, p. 151.) 

The mental process first treated is that of attention. In the two 
chapters devoted to this process the most characteristic sections 
are those on the teleological aspect, the inhibitive aspect, and the 
physiological correlate of the attention process. The last two sec- 
tions are a good complement to such discussions of attention as 
those by Wundt and Kiilpe. The inhibitive aspect,—or the basis 
for the unity of attention,—is regarded from a purely psychological 
point of view. The physiological correlate of attention, suggested 
only as an hypothesis, is an adaptation of Dr. Hughlings Jackson’s 
theory of high and low level centres. (I, pp. 198-200.) The hypothe- 
sis is more consistently developed than any other with which we 
are familiar. 

In the next two chapters the most important line of thought is 
that which traces the comparative rank and function of association 
and of what the author calls ‘‘ noetic synthesis.’’ The argument 
deserves careful consideration, but within our present limits we 
can only indicate the author’s general position by the following 
quotation from his final remarks: ‘It may be said that at present 
the psychological world is divided into two camps: on the one 
side are the champions of association, onthe other the champions 
of apperception. In the present chapter I have definitely sided 
with the second party. I cannot find in’association, in the widest 
sense of the word, the sole ultimate form of cognitive combina- 
tion.”’ (II, p. 41.) At the same time the author maintains that 
“his position is not open to the es brought by such critics 
as Miinsterberg against that of Wundt;” for “his conception of 
noetic synthesis as a schematic apprehension of a whole recognizes 
it as a distinct content of consciousness and a distinct factor in 
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mental process.’’ We think the same may be said of Wundt’s con- 
ception as he ——- it in his fourth edition in the concluding 
sections of the chapter on Aufmerksamkeit und Apperception. 

In chapter VI, under the title ‘‘ Relative Suggestion,’”’ the author 
considers that aspect of association, and especially of association 
as controlled by noetic synthesis, which appears in its most 
developed forms in reasoning and constructive imagination. 
‘Some of our most distinguished modern psychologists have shown 
a strong disposition to recognize in the elementary processes of 
perception and association the rudimentary presence of higher 
mental operations.’ (II, p. 43.) ‘The fundamental fallacy of the 
associationists, as exposed by Mr. Bradley, liesin their bias towards 
psychological atomism. Behind this tendency there lies an ob- 
stinate disposition to explain the nature and existence of a whole 
exclusively by reference to the nature and existence of the parts 
which are combined init. From this primary fallacy there flow 
three derivative errors:” . . . (1) ‘The exclusive emphasis 
laid on mere combination. (2) The failure to recognize the appre- 
hension of synthetic form. (3) The disposition to regard mental 
elements into combinations without themselves undergoing trans- 
formation in the process.’ (II, pp. 47-49.) 

In the chapters on ‘‘Comparison and Conception’ and on 
“Thought and Language,” Prof. Stout gives a clear and ample 
analysis of the function of images, words and gesture language. 
He does full justice to the importance of language in mental de- 
velopment. These chapters also contain sections of special inter- 
est to students of logic. In achapter on apperception the author 
incorporates into his own system what seems to him to be of great- 
est value in the Herbartian psychology. After a chapter treating 
of ‘* Belief and Imagination” in terms of their relation to activity 
the work closes with a chapter on ‘Pleasure and Pain,”’ defined 
from the same standpoint. As the author says, ‘‘The reader is 
already familiar with my general doctrine. . . . Our starting 
point lies in the concept of mental activity as the direction of men- 
tal process towards an end. . . . The antithesis between pleas- 
ure and pain is co-incident with the antithesis between free and 
impeded progress towards an end.’’ (II, p. 270.) This theory is 
elaborated with special reference to Mr. H. R. Marshall’s ‘“ Pain, 
Pleasure and A‘sthetics.”’ 

As we conclude the work we feel that it is, as the author says, 
“a fragment of a larger whole,’ and that final judgment must be 
reserved until the entire work is completed. et the ‘“ Analytic 
Psychology,” by itself alone, is a valuable contribution to psycho- 
logical literature. The two volumes present a thorough, system- 
atic analysis of their topics, from what we may call a dynamic 
point of view. Their author regards consciousness as essentially 
active and constructive; at the same time he avoids the error of 
referring to activity in a vague, undefined and undefinable fashion. 
Psychologists of every school, we think, will value the book as an 
important addition to the works representing the school of the ap- 
perceptionists. Its close connection with ‘‘the newer logic,” 
though not without certain advantages, has been made too promi- 
nent, and has introduced confusion into the analysis or ps ye aly 
terminology of the whole. The style is rather heavy and slow, but, 
as a rule, plain and well-balanced, and the terms in use are care- 
fully defined. The book has a fair amount of illustrative matter, 
and a liberal range of reference to English writers. The least con- 
clusive portion of the work, in our opinion, is the ae on the 
ultimate mental functions, although just here it specially professes 
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to be initiating areform. It announces that itis going to give an 
adequate, positive justification of its classification of ultimate 
mental functions, but we are unable to point to the fulfilment of 
the promise. In this connection, too, we are left with unanswered 
questions as to the’ aathor’s understanding of the meaning and 
mutual relations of ‘‘ object’ or “‘ reference to an object,’”’ mental 
content, process, state and attitude. The whole subject would have 
been clearer if it had been presented with reference to the methods 
of classification which this system hopes to supersede. 

The book is a treatise and nota text-book. It possesses, on the 
whole, the solid virtues, and can dispense, without great loss, with 
the lighter ones that make a book popular. 

It is unfortunate that where the substance and typography of the 
treatise are so > the binding is not of equal quality. We are 
satisfied with cloth covers, but we also wish to have a secure and 


even binding. ALICE J. HAMLIN. 


Studies from the Yale Psychological Laboratory. Edited by EDWARD 
W. SCRIPTURE, Ph. D. Vol. III, 1895. 


Vol. III of ‘Studies from the Yale Psychological Laboratory ”’ 
contains an experimental research on Measurements of Illusions 
and Hallucinations in Normal Life by Dr. C. E. Seashore, another 
on Studies of Fatigue by Dr. J. M. Moore, a short report of experi- 
ments on the Reaction-time of a Dog by E. M. Weyer, and Notes 
on New Apparatus produced in the Yale workshop by Dr. Scripture. 

Of these articles Mr. Seashore’s research is the most extended 
and the most important contribution to psychology. It is divided 
into three parts. Part ist deals with illusions of weight, and gives 
the results of five series of experiments, of which Series I tests the 
influence of size upon judgment when size is estimated by direct 
sight; Series II tests the persistence of the illusion; Series III the 
dependence of the illusion of weight upon the directness of sight; 
Series IV the dependence of the illusion of weight upon the senses by 
which knowledge of size is acquired, and Series V the illusion of 
weight due to the knowledge of the material of which the weights are 
made. Part 2nd deals with the principle of suggestion as experi- 
mentally applied to the normal presentations of sense. Itis worked 
out in detail for hallucinations of warmth, for illusions of photo- 
metric changes in gray and white, and for hallucinations of an ob- 
ject, sound, touch, taste, smell and electric stimulus. Part 3rd con- 
sists of the deductions, experimental, pathological and epistemo- 
logical, from Parts Ist and 2nd. The method of Mr. Seashore’s re- 
search is a combination of the experimental and statistical methods, 
and the results have been carefully worked out. 

Mr. Moore’s studies in fatigue are directed toward two points, 
the effect of fatigue on binocular estimation of depth and the effect 
of fatigue on monocular estimation of depth. Both series of ex- 

eriments point to the strain of attention as an important element 
in fatigue. The relation of atmospheric changes to fatigue and the 
effect of fatigue on the maximum rate of voluntary movement are 
also discussed. 

In the work on the reaction-times of a dog the average time 
found was 890, the median 860, the mean variation 4c. 

In the notes on new apparatus several pieces are described, the 
most notable being a new pendulum chronoscope. Other pieces 
mentioned are a standard drum, an electric color wheel with speed 
indicator, color sight tester and several reaction keys. 
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NOTES AND NEWS. 


PRIZE ADVERTISEMENT. 


The editors of the Vierteljahrsschrift fiir wissenschaftliche Philo- 
sophie offer a prize of five hundred marks for the best essay upon 
the following topic: 

‘“‘Nachweis der metaphysisch-animistischen Elemente in dem 
Satz von der Erhaltung der Energie und Vorschlag zur Ausschal- 
tung dieser Elemente.”’ 

Competition is open to all without restriction. The essay may 
not exceed in length three or four forms of the page size and type 
of the Vierteljahrsschrift. It must be written in Gorman. and reach 
the address of the editors (Privatdozent Dr. F. Carstanjen, Zurich 
V, Englisch Viertel 49; or Dr. O. Krebs, Zurich V, Minervastrasse 
46), not later than October 1, 1897. 

The essay must be headed by a motto, and accompanied by a 
sealed envelope containing the writer’s name and address under the 
motto chosen. The Committee of Award consists of Professor E. 
Mach, Vienna; Professor A. Riehl, Kiel; and the two editors of the 
Vierteljahrsschrift. 


BIBLIOGRAPHIES. 


The Psychological Review makes the following announcement 
(March, 1897): 

“The Psychological Index for 1896 will be issued about the middle 
of March. The arrangement whereby it is also published in the 
Année psychologique is continued, and the Index will hereafter have 
the codperation of M. N. Vaschide of the Sorbonne in the prepara- 
tion of the French titles. Weare glad also to announce that, by 
coéperation between the Review and the Zeitschrift f. Psychologie u. 
Physiologie d. Sinnesorgane, an interchange of titles between the 
English and German bibliographies has been arranged, so that, be- 
ginning with the Index for 1896, the two will be in these respects 
substantially alike. A difference in the number of titles in favor 
of the German bibliography will, however, still be probable in view 
of its later date of publication.”’ 


The new chair of mental philosophy and logic in Cambridge Uni- 
versity has been filled by the appointment of Dr. James Ward, 
well known by his article on psychology in the Encyclopedia Brit- 
annica. Dr. Ward, who is one of the editors of Mind, has a 
comprehensive work upon epistemology in preparation. 


Mr. G. F. Stout, senior editor of Mind, has been appointed to a 
— in comparative psychology in the University of Aber- 

een. 

Professor Wundt is engaged upon new editions of his ‘‘ System 
der Philosophie”? and ‘** Grundriss der Psychologie.” 


Professor Titchener’s ‘‘ Outline of Psychology ’”’ has appeared in 
a second edition, with revisions and corrections. 


Two important treatises upon psychology have recently been 
published in Germany: Professor l’s Lehrbuch der Psychologie 
and Professor Ebbinghaus’ Psychologie, Vol. I, Part 1. The latter 
promises to be a clear,thorough and up-to-date manual of psychol- 
ogy. 

Dr. W. B. Pillsbury, whose study of Apperception is contained in 
this number of the JOURNAL, has been appointed instructor of ex- 
perimental psychology at Cornell University. 


